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There is an immediate and grow- 
ing need for trained technicians 
in Industrial-Military Electron- 
ics, Radio-TV Servicing and 
Communications. Better than 
average jobs with high pay, in- 
teresting work, bright futures 
await you in the fast growing 
industry of the 1960's. Join thou- 
sands of NRI graduates now 
‘benefiting from career oppor- 
tunities in this Electronic Age. 





“NRI “learn by practice” training is 
-he time-proved way to higher earn- 
“ngs and advancement. Except for 
FCC License course, all NRI courses 
include—at no extra cost—special 
training equipment to give shop and 
;aboratory experience in your own 
-home. Equipment is yours to keep. 
"Makes NRI training come to life in 
a2n easy-to-grasp, Interesting manner. 


JOB COUNSELORS RECOMMEND 


Bfoday, a career in any branch of 
Zlectronics offers unlimited opportu- 
iity. Job Counselors advise, “For an 
interesting career, get into Electron- 
‘cs.” The National Association of 

“Vianufacturers says: “There is no 
more interesting and challenging oc- 
supation in American industry.” 


-NRI can provide the training—right 
“in your own home and in your spare 
ime. No need to go away to school. 
“There are no special requirements of 
_Jrevious Electronic experience, or ed- 
ication in particular subjects. Mail 
yostage-free card now. Read about 
alectronics opportunities, about NRI 
zourses, about NRI trial plan, 
=Mail postage-free card. se 
=National Radio Institute, = 


-Washington 16, D. C. %, 
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The NRI course in Electronics- 
Principles, Practices, Mainte- 
nance prepares you for a career 
as an Electronic Technician in 
industry, business, government, 
the military. Computers, teleme- 
try, automation, missiles, rockets 
all employ the same basic Elec- 
tronic principles ... and that is 
what this NRI course stresses 
with illustrated lessons, special 
training equipment. 


aorvnsres 4 


You must have an FCC License 
if you want to operate or service 
transmitting equipment used in 
TV and Radio Broadcasting, 
aviation, marine, microwave, fac- 
simile or mobile communica- 
tions. Even a service Technician 
needs an FCC License today to 
work on C-Band Radio equip- 
ment. From Simple Circuits to 
Broadcast Operation, this new 


NRI course trains you quickly | 


to take Government exams. 





TV-Radio COMMUNICATIONS 


In NRI’s Communications course 
you get actual experience as NRI 
trains you for your choice of 
Communications fields. Commer- 
cial methods and techniques of 
Radio-TV Broadcasting; _ tele- 


type; facsimile; microwave; ra- 


dar; mobile and marine radio; 
navigation devices; multiplexing 
are some of the subjects covered. 


You work with special training & 


equipment. 





Radio and A SERVICING | 


NRI’s time-tested course in Serv- 
icing not only trains you to fix 
radios, TV sets, hi-fi, ete., but 
also shows you how to earn spare- 
time money starting soon after 
enrolling. Fast growth in num- 


ber of sets means money-making ¢ 
opportunities for you in your * 


own spare-time or full-time busi- 
ness, or working for someone 
else. Special training equipment 
at no extra cost. Mail postcard. 
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NR! is America’s oldest, largest 
home-study Electronics, Radio-Television 
school. NRI teaches only by home-study. 
The interests and efforts of our carefully- 
selected staff are devoted exclusively to 
this method of training. For nearly 50 
years NRI has maintained the confidence 
and respect of students, graduates, and 
the Electronics Industry for constantly 
providing the best possible home-study 
training, at a cost most anyone can afford. 
For the complete NRI story, mail the post- 
age-free card at the left. This could be the 
most profitable move you ever made. 


For Nearly 50 Years NRI Has Been The Leader 
In Training At Home For Electronics, TV-Radio 





- 


J. E. Smith, 
Founder—1914. 


It takes a growing industry to give qual - 
fied men the best opportunity to advance 
and prosper. That’s why so many men ire 
deciding on a career in Electronics. EF ut, 
even more important is where you get your 
training, and how the school of your ch: ice 
teaches Electronics . . . how it trains ard 
encourages men to reach their goals ard 
realize their ambitions. [t takes a grovir g 


school—with years of specialized experience behind it—-o 


do that for you. 


This is a fast changing world; and a school offering Dec- 
tronics courses must keep pace. The NKI staff of more <1an 
150 is on the job every minute to see that course materiz| is 
up-to-date .. . to see that you get all the help and advice you 
need .. . to assist you in job placement when you’re reacy, 
even to help you earn your way while you train. In short. 
whatever branch of Electronics you select. NRI is well quali- 


hed to help you grow in your new career . 


.. in usefulr.ess, 


in prestige, in monetary gain. 


NRI's Outstanding Staff 
is Directed By These Men 


DIRECTOR OF EDUCATION, Wil. 
liam F,. Dunn, supervises lesson 
preparatoon, training equipment 
development. consultation services, 
lesson g-ading. He heads a full 
staff of imstructors and advisors. 


SUPERVISOR OF TRAINING, J. B. 
Straughn, is particu.arly  con- 
cerned with NRI home-training 
equipment and its integration into 
course subject matter. 









CHIEF TECHNICAL EDITOR, James 
P. Tate, Jr., heads a staff whose 
concern is the careful writing, — 
editing ind illustrating of lesson | 
texts, keeping lessons up-to-date. Bg ' 
DIRECTOR OF PUBLICATIONS, Oli- 
ver Read, was formerly editor and 
publisher of Electror.ics World 
magazine; publisher Pc pular Elec. 
| tronics and Hi-Fi Stereo Review 
magazines. 
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POPULAR ELECTRONICS is indexed 
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a to Periodical Literature 
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* @| NOW...af home...get DeVry Tech’s 
@® amazing effective training in 


BELEGTRUN 


RADIO-TELEVISION! Nothing else like it for providing real LABORATOF Y-TYPE 
training at home. Get the kind of thorough, practical experience YOU NED for 
the kind of progress YOU WANT in today’s tremendous field of Television, Radio 
E i and Electronics. Qualify yourself for real money .. . interesting work .. . o won- 

> derfuliy promising future. And when you finish, DeVry Technical Institute’s active 
Employment Service HELPS YOU GET STARTED! Or open your own profitable 


Shown above is the valuable ae: me : 
new combination oscilloscope vaNe) Television-Radio Service Business. . 
; | — LL .G > ng ‘ 
and volt-meter which DeVry SB is Exclauscue a aan ai Las |e os ~ A 
. ‘ ceed Tyler y has DeVry Technical Institute became one of the largest troin- 
Tech men build during the HOME ing organizotions of its kind? Because it provides EVERY MAJOR 
new training program. But MOVIES — yome TRAINING AID to help make the subject EASIER to orn... 
that’s not all! New movies, help you grosp EASIER to remember—the kind of training so helpful for REAL 
new experimental projects— ieeree ek PROGRESS. Students og thorough, cea ee practicol aes that 
EASIER | TAKES ADVANTAGE of new and improved training developments. 
all prepare A thoroughly BETTER A Study the AOVANTAGES shown on this page. Think whot they can 
in this latest and greatest 
DeVry Tech training program. 






NEW! 








tremendous — mean to YOU... to YOUR FUTURE! Or come to DeVry Tech’: modern 
coveag Training Laboratories in Chicago or Toronto. MAIL COUPON TODAY 
for complete facts—intluding 2 valvable free booklets, “Pocket Guide 
to Real Earnings” and “Electronics in Space Travel”. Also, valuable 
information for men subject to MILITARY SERVICE. 












Accredited member of 
National Home Study Council 


deena 





é Now Prepare For 
- SPACE AND MISSILE 























SEND FOR 2 FREE BOOKLETS | 
. ] 
Electronics At Home EMAIL COUPON TODAY? | 
_ DeVRY TECHNICAL INSTITUTE 

DeVry Tech now also makes available their highly | Sa Detmeevonvenses shan a . Dept. ae ai | 

. ase give t klets, “P id t Earnings” 
effective SPACE and MISSILE ELECTRONICS Pro- MMB) anc “tlectronics in Space Travel, also include details. on now to tre. f 

gram. Now a man can train at home for a job in pare for a career in Electronics. t am interested in the tollowing oppor- 
= a d ly “k hj h l tunity fields (check one or more): [ 

outer space —and not oply “keep his feet on: the [) Space & Missile Electronics © ([) Communications 
ground”: he can keeo his present job while he is | [] Television and Radio C) Computers | 
training. DeVry opens a wider range of job opportu- F- sare () Broadcasting | 
Willige to : iiems of 17-55. () Radar Lj Industrial Electronics 
; a wider rang men 17 - : { () Automation Electronics C) Special “Short Courses” i 
| tee ae ee = aes | 
PLEASE PRINT 
DeVR INSTITUTE | [ii e | 
City sae eS a SS Zone__State__ | 
Check here if you face milit ice. 

CHICAGO » TORONTO S001 Canadian sealants: Write evry Tech of COAGE Lid, ’ 

aes 370 Lawrence Avenue West, Toronto t9, Ontario e 
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Both WIFIIP 
AM &CB 


Eliminate the forest of whips on 
f your car . . . use one whip to re- 

ceive both AM and Citizens Band 
ed .. . utilize the ideal whip location 

on your automobile without drilling 
a additional holes. 


The Hy-Gain Citizens Band Coupler 
1S an unique isolating network allow- 
ing the use of any Citizens Band 
antenna for CB transmission and re- 
ception, as well as AM reception. 
It iS Supplied with SO-239 receptacle 
for your CB antenna, 2-foot lead with 
automotive type plug for your broad- 
cast radio, and 2-foot jead with 
Pi-259 coax plug jfor your CB trans- 
ceiver, 


One of the HypGain Top Loaded 
Whips makes ang ideal substitution 
for your present [AM whip. Receive 
both CB and AM 4broadcast by utili- 
zing the Hy-Gain |CPR Coupler. 

For the completes 
Gain Top Loade 


TWL-M 
With chrome-plated, singie hole, top 
mounting body mount. 
@ TLWT-M 
Identical to TWL-M but in three sec- 
tions for telescoping down to 28''. 
With Standard %3@''x24 threaded base 
Stud for use with adaptive mounts. 
TLWT 


ra Identical to the TLW but in three 
—) 


sections for telescoping down to 28”’ 





antenna 
’ products 
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Audit Bureau of 
Circutations 


SUBSCRIPTION SERVICE: Alt subseriptian rorrespondence 
should be addressed to POPULAR ELECTRONICS, Cireulation 


Department. is4 South Wabash Avenue. thiecavo 5, linois. 
lease allow at least six weeks for chinge of address. Inelude 
vour old address as well as new—enclosing if possible an 
address Jabel from a reeent issue. 


EDITORIAL CONTRIBUTIONS miust be aecompanted by retum 
postayre and will be handled with reasonable care: however, 
publisher assumes no responsibillfy for return or safety of 
rt work, photographs or iInanuseripts. 


Always say you saw it in—POPULAR ELECTRONICS 


The Same School That Originated The RTS BUSINESS PLAN 
A SPECIAL Re COURSE 


COVERING ALL THREE PHASES OF | 






























BASIC e INTERMEDIATE e ADVANCED 


The Entire Course Is Made MSR ee Lae Oe AY 


Up Of The Following: EE CULL Rica CUR UCR ts: Rem en Le cea 
- 35 LESSONS COVERING BASIC buggy methods here. Every page of this streamlined course is devoted 
AND INTERMEDIATE ELECTRONICS to important Electronics principles and practical projects. oT 
- 9 EQUIPMENT KITS COMPLETE amazed how fast you grasp Electronics the RTS way. RTS has combined 
WITH Tere AND BATTERIES (die a Oe ee Ok Oe COEUR GT SO eT a A 
- SOLDERING IRON PS 


- 25 LESSONS COVERING THESE SATISFIES NOVICE, TECHNICIAN OR HOBBYIST 


| Whether you're new to Electronics or an old “pro,” chances are you'll 
ADVANCED ELECTRONIC SUBJECTS: find this to be the ideal course for ycu. The novice will appreciate the 
Thyratron Tubes + Semiconductors « completeness of the training. It starts with the most basic considerctions, 
Electronic Symbols and Drawings - covering each important point thoroughly, yet corcisely. The technician 
Voltage-Regulators + Electronic- will enjoy the practical review of funcamentals znd profit from tre 25 
Timers + Control Systems - X-Rays - advanced subjects covered. 
Photoelectric Devices - Dielectric AS a OTOL eee 


Heating - Geiger Counters - Pulse The price quoted below buys EVERYTHiNG — there are no extras to pay 

Circuitry - Clippers and Limiters - for. RTS Fas gone “all out” to give you the best training value in Arrerica. 

Multivibrators - Electronic Counters - Why pay hundreds of dollars for training such as we offer when it's avail- 

Radar - Magnetic Amplitiers - Analog. able for chis LOW PRICE? If you can find a better training bargain... 

Computers - a meas , pei , BUY IT! 

Computers - Sterage systems - inpu Ae ea Oem a LS 

feet * Servomechanisms - Some students will complete this course with “JetLike” speed but we 

eg atlow up *o two years if your circumstances require it. You study at your 

- 60 EXAMINATIONS own rate. You are ENCOURAGED but not pushed. You'll find the lessons 
* UNLIMITED CONSULTATION SERVICE professionally written but easy to understand. LET US SEND YOU ONE OF 
* KIT MANUALS THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE 
- DIPLOMA UPON GRADUATION ae ane Ome) siMISt VETO E 


AND MUCH MORE... | A SULA 
Ce) 7 i w an « AS LITTLE AS... 


The Association of = a el S . 

OTC UD mu CEE “et 

is your assurance af x : , \ = Tas $ 5 90 DOWN 
Reliabitity, Integrity and numa “7 a 

Quality of Training. 3 






$600 per MONTH 


ct a] . Ae THE FIRST TRAINING KIT IS SENT 
~ IMMEDIATELY UPON ENROLLMENT 


DON'T LOSE OUT — FIND OUT! 
RTS ELECTRONICS DIVISION bept. pe-22 


815 £. ROSECRANS AVENUE LOS ANGELES 59, CALIFORNIA 


HRMTR CTU MTR a Rush me full information by return mail. (Please Prints 
B15 E. ROSECRANS AVENUE a 
SEL Sah RI) i Are 


*% Est. 1922 









Rr see ““aess¥ NO SALESMAN WILL CALL ON YOU! 
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WIRELESS ART TOURS—No longer will visitors to the 
Albert Landry Galleries in New York have to gape in igno- 
rance at abstract paintings. By holding a slim plastic ‘‘magic 
wand” radio close to her ear, the young lassie at left—as 
well as other visitors—can listen to a pre-taped commen- 
tary on various works of art. The ‘“‘magic wand” eliminates 
the bother of cumbersome earphones, headsets, and bulky 
over-the-shoulder equipment. Devised by Multitone Electron- 
ics, Ltd. of New York, the wireless guide system employs 
several wire-loop antennas concealed in the floor. Four 
transistorized transmitters broadcast different taped com- 
mentaries into selected areas and visitors simply twist a 
switch on the magic wand to obtain the desired program. 





ELECTRONIC JUNGLE rising from the ‘‘breadboard” at left 
—engineer’s talk for ‘‘first working model’’—eventually ended 
up as a miniature four-binary module held here by an engi- 
neer of the Bulova Research and Development Laboratories, 
Woodside, N. Y. The module embodies all the elements of 
resistance and capacitance contained in the ‘‘jungle’’ proto- 
type. Bulova’s miniature packaging effort will rate an ‘‘A- 
Okay’’ when the module is used as a precise time interval 
device in control equipment destined for missiles and space 
vehicles. 


ROOM PLEASE! If you drop by the Holiday Inn in Grand 
Rapids, Mich., and ask for a room, the pretty receptionist 
will put into action the ‘‘Call Boy’’—an electronic nerve cen- 
ter produced by Call Boy Systems, Inc. A guest’s room 
number is immediately punched up at the reception desk, 
notifying the management and the housekeeper that the 
room is rented. The system automatically wakes guests at 
requested times and notifies them of mail or messages 
which have arrived for them. In addition, it organizes and 
keeps track of the maid service. Motel owners claim that the 
Call Boy cuts costs and improves services—but the automatic 
multi-signal system won't replace the pretty receptionist. 


AUDITORIUM SOUND SIMULATOR—The acoustics of an 
auditorium still in the blueprint stage can now be simu- 
lated and evaluated by Bel! Telephone Laboratories scien- 
tists. All it takes is an electronic digital computer, an ane- 
choic chamber, and a few high-fidelity systems. Starting with 
the architectural plan, calculations are made as to the time 
it will take sound waves to travel over various paths from 
source to listener, and this information is stored in the com- 
puter. The computer acts upon these ‘‘sounds”’ in the same 
manner the walls and other reflecting surfaces in the audi- 
torium would. A listener's test in the anechoic chamber— 
which adds no reverberation to the playback sound—rates 
the auditorium’s acoustics. Corrections in structural design 
at the blueprint stage insure good acoustics before the 
auditorium is built. 
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Js Grantham Training hor You? 
CHECK THESE FEATURES: 


Grantham teaches the theory of electronics. Every basic 
concept of electronics fundamentals is covered in the 
Grantham course...whether you take it in resident 
classes or by home study. Grantham training ‘makes 
electronics yours.” 


You can get your First Class FCC license IN ONLY 12 
WEEKS in Grantham resident classes (or, in a corres- 
pondingly short time in the Grantham home-study 
program). THINK OF IT! A commercial U.S. Govern- 
ment license... PROOF OF YOUR qualifications in 
meeting these U.S. Government requirements as an 
electronics communications technician...a nationally 
recognized certificate. By preparing you for this license 
in only 12 WEEKS, Grantham conserves YOUR TIME! 


Mature men select Grantham Schools for electronics 
training. (The average age of Grantham Students is 
28.8 years.) MATURE MEN want a definite objective 
(not a pot of gold at the end of the rainbow). Grantham 
training has this specific objective: To prepare you for 
your First Class FCC license and greater earning capa- 
bility. The Grantham Course is for mature men who 
know what they want. 


| 


L | 


C 


Get your First Class Commercial F.C.C. License 
by training at 


GRANTHAM 





SCHOOL OF ELECTRONICS | 


Accredited by the National Home Study Council 


408 Marion Street 
Seattle 4, Wash. 


(Phone: MA 2-7227} 


1505 N. Western Ave. 
Los Angeles 27, Calif. 


(Phone: HO 7-7727) 


3123 Gillham Road 
Kansas City 9, Mo. 


(Phone: JE 1-6320) 


MAIL COUPON NOW—NO SALESMAN WILL CALL => 
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821- 19th Street, N.W. 
Washington 6, 0.C. 


(Phone: ST 3-3614) 


Test Yourself ..... 


ANSWER THESE QUESTIONS: 


HM DO YOU want to get into ELECTRONICS? 

HI Do you have a SPECIFIC OBJECTIVE in mind 
_.. Are you shooting at a particular target 
(such as an FCC License)? 





HM Do you want the kind of training that will take —~ 
you Straight to this objective QUICKLY... . 


without wasting valuable time on non- 


























Pale essentials? 

a. ee 
XI The Grantham Communlcations | 
PNG Electronics Course prepares you 

7, for your first class commerclat 


F.C.C. LICENSE 


QUICKLY! 


CORRESPONDENCE OR RESIDENCE CLASSES 







Grantham Schools’ tuition rates are low, yet the instruc- 
tional service is not equalled by many of the mos! 
expensive schools! Grantham can do this because of 
highly efficient instructional methods and because 
Grantham has a sincere desire to out-do all others in 
service rendered per tuition-dollar. Grantham has estab- | «:. 
lished reasonable tuition rates. And, the percentage of — — 
students who successfully complete the Grantham course 
—and who get their FCC licenses —is one of the highest 
in the nation. 


YOU GAIN RESPECT by showing your Grantham 
diploma, once you earn it. YOU GAIN RESPECT by 
showing and posting your First Class FCC License — 
a nationally recognized certification of your electronics 
knowledge. Many companies which employ industrial 
electronics technicians require them to have this license. 
YOU CAN GET IT IN ONLY 12 WEEKS. Let 
Grantham show you how! 








HERE'S PROOF: Here is a list of a few of our recent graduates, the 


class of license they got, and how long it took them: License Weeks © 


James C. Bailey, 217 Behrends Ave., Jun@au, Alaska lst 12 

Edward R. Barber, 907 S. Winnifred, Tacoma, Wash. ...... Ist 20 

M. A. Dill, Jr., 20 Cherry St., Gardiner, Maine .......... 1st 12 

Bernhard G. Fokken, Route 2, Canby, Minn. Ist 12 

Kenneth F. Foltz, Broad St., Middletown, Md. Ist 12 

James C. Greer, Mound City, Kansas Ist U2 ans 
_— ee Se ee ee ee dam Ce Cpe. ene eel em aT 


(Mail in envelope or paste on postal card) 


Quickly 
To: GRANTHAM SCHOOL OF ELECTRONICS 


408 Marion . 3123 Giliham Rd. . 821-19th, NW ai 
Seattle Kansas City Washington roo 


1505 N. Western 
Los Angeles 


Gentlemen: 


Please send me your free booklet telling how I can 
get my commercial F.C.C. license quickly. I understand 
there is no obligation and no salesman wil! call. 
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City State 
Interested in: [] Home Study, [] Resident Classes 
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CB-1 Squelch 


Pil " M I added the squelch circuit described in the 


November 1961 issue (‘Add a Squelch to the 

CB-1") to my Heathkit CB-1. I was very pleased 
| with the outcome, but carried out another modifi- 

cation which I think will interest other people 
| who plan to use the circuit. Finding it very diffi- 
| cult to adjust the squelch potentiometer from the 
back. I installed it, in place of the mike connector, 
on the front panel. The connector, which rarely 
needs attention, was moved to the back. While 
making this change, incidentally, I substituted a 
shaft-controlled potentiometer for the original 
screwdriver-controlled unit. 


CO 


ete ee 


Davip HepcecotH 
Crossville, Tenn. 


















in your November issue, 1 would like to suggest a 
LIST 
P indoor Tf 1S facturer, from a 12-volt as well as a 6-volt source. 
for up to 4 sets. 
| Heathkit modification. We’re sure they will inter- 
Acre aren. fee | ar | mE | ee ae eee ny Teton: 
(72-76) | (ch 72 thru 76). cast (November “Letters” column), I know of at 
[vm [wom [onwn] sae fswen] a 


| small change. In the article, half of a 6AL5 dual 
= diode is specified for the squelch circuit. If this 
6-volt tube is used, one no longer has the option 
of operating the CB-1 with a 12-volt automobile 
ll PRODUCT I Np THE JOB BEST batterv. Half of a 12AT7 dual triode (with the 
| srid and plate ticd together) could be used in- 
the other end to pin 4+ of V3, and tie the center- 
tap to pin 3 of V3. Then the CB-1's filament 
a Ee a ied 
for single set. | EpwWarpb BRODERICK 
P= Tear [| = [= [a Hall NV 
a ea 
Home VHF/FM booster, Transistor 
Gime est reuders who are planning to install the squelch 
ed booster. Remote 
power supply, 
pwc | EE | ol | ttle | can | sr onee 
CHANNELS | CHANNELS LIST PRICE 
ed ee 
engineered and manifactured by - - 7 
BLONDERXTONGUE | p Omas 





M With reference to “Add a Squelch to the CB-1” 
stead. Since the latter tube has a 6- or 12-volt 
circull can be powered, as intended by the manu- 
Home VHF/FM booster Transistor 
Thank vou both for vour useful comments on the 
Indoor or ah 
Mast Mounted 
UB UHF booster 2 Tubes | Mast Mounted Another Radio Pioneer 
(70-83) | (ch 70 thru 83). 
reves [wom [immo] soe feew| mom 
8 Alfting St. Newark. & J. - : . . 
least one station which was operating considerably 


Canadian Div.: Benco Television Assoc., Tor., Ont.) 
Export: Rocke Int'l. Corp., N. Y. 16, N. Y. 
CABLES: ARLAB 


earlier. San Francisco’s KCBS celebrated its Gold- 
en Anniversary in 1959, having been founded (in 
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“DON’T TURN ~ 
ANOTHER PAGE 


Until you clip out this coupon! 


It could be the turning point in your life! 


= Make More Money Soon... 


sdaduatesecte 


[_] Please give me my TWO FREE BOOKS ON ELEC. 
TRONICS and tell me how | can cash in on op: 
portunities in electronics. 
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Name. 








Address. : AAO co IT A a eat pai Snares 










my 





City. : Zone = | ik 


CENTRAL TECHNICAL rene gy 
Pa 








1644 WYANDOTTE, DEPT. PE 22C 
KANSAS CITY 8, MO. 
Accredited Member National Home Study Council 









ee 





a eS Ye ee Ve 
DRESS, AND MAIL TODAY... . . FOR 2 FREE BOOKS 
Ue eee ee Pe ee 
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“FCC PREP BOOK” 


This handy 31-page book tells you all you need to know to 
pass the 3rd class FCC Radiotelephone examination, qualify- 
ing you to operate radio-telephone transmitting stations used 
by airlines, police, railroads, emergency services, etc. 
















ELECTRONICS” 


Central Technical Institute’s 64-page book on electronics is 
packed with free information on amazing career opportuni- 
ttes for you in: Industrial Electronics, Automation, Radio, 
Color TV, Radio-TV Broadcasting, Electrical Wiring, Appli- 
ance Servicing, Communications Electronics, Radar, Mis- 
siles, Computers, Nuclear Energy, and many others! This electronics servicing business. FREE “PROFITS FROM 
free book tells all about Central Technical Institute’s dif- ELECTRONICS” book also contains full information on 
ferent NEW Home Study Course, “PRACTICAL ELEC- Central's new Instant Kits, below. All you need do to get 
TRONICS.” This Home Study course is so complete, it even this valuable book is fil/ in your name and address on the 
contains instructions on how to set up and run your own above coupon, and MAIL IT TODAY! 


GET INTO THE DYNAMIC, $11,000,000,000 FIELD OF ELECTRONICS! 


Gain Higher Income! New Prestige! A Fine Future! 
BUILD CENTRAL’S START A BUSINESS OF YOUR OWN... 
OR QUALIFY FOR A HIGH PAY CAREER! 
NAVAS Um (cy mpmeacabecdtapiontatiniy 
(FCC) Ticket, ata lige Wigs iec tbat ee Fy 


Over 50,000 successful graduates since 1931! 
Central Technical Institute’s new INSTANT KITS are designed cornet ots: | Catia encniscd Be desis cmnoy 6 









, : : : bookkeeper and usually two servicemen."’ R. R. '‘Jack’’ 
to teach you as you butid. Each inexpensive kit comes complete, Merrill, Pryor, Oklahoma. 


ready to assemble... tn only a few short hours of building and Superintendent of Communications for the K. C. South. 
learning, you have a piece of test equipment that meets com- ern Railway Company is Centra} graduate Lawrence DO. 
mercial standards, can be used in your business, or sold to cus- Bis Min a Yeors Of called commiuemeavions ecaei 

: : : 3 : ence. ‘Central is a fine school,’’ says Mr. Fry. “I've 
tomers at a profit. And Central Technical is developing new kits always recommended it, and have sent several students 
for you to build. See the sample selection below: to Central.’ 


Field Service Representatives for the Bendix Computer 
Oe aD 


. , itr, esent Soe 
4] o oe Division, L. A., California, are Central graduates E. John i 
ee 4 Kempf, teft, and Robert Young. Mr. Kempf was em- ‘ 
ip Be Aouad » ployed as a maintenance man before he became inter- 
ays <7 ‘8 ested in radio and TV. His first project was building — == 
YOM Appliance Transistorized = 4- Transistor Transistor Transistor Transistor All-Purpose eeeear een nes ey eevautts Cee 
Tester Tester Yolt-Ohmmetar Portable Signal Photoelecteic Code 3 radios, etc. “The field of Computers is expanding, and 
Jester Radio Generator Switch Oscillator Oscilloscope there's a real need for trained technicians,” he says. 
“| have found the work to be both profitable and 
4 interesting!”’ 
YOU CAN EARN EXTRA MONEY SOON! E 
Study at home in spare time—no High School diploma required! Central Technical 
With a sincere desire to get ahead, make more money and enjoy an Bs 
interesting career... you can earn while you learn, keep your present Institute 
job, and set your own pace. Find out how much fun electronics can he! 
See how you can add to your income! High income, prestige, and se- 1644 WYANOOTTE. KONSGS CITY 8 MISSOURI 
curity for you and your family can be yours! Don't let a 4¢ stamp 
stand in your way. MAIL THE ABOVE COUPON TODAY and GET 
YOUR 2 FREE BOOKS NOW. The little time you spend mailing this 
coupon may be one of the best investments you'll ever make! 
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Letters 


(Continued from page 8) 


San Jose, Calif.) in 1969. It would be interesting 
to know if anvone can beat this. 


CHaries J. GranaAm, K6KDZ 
Del Paso Heights, Cahit, 


Any challengers? 


Voltage Quiz 


@ Mav I call your attention to two errors in the 

“Voltage Quiz Answers” in your December 1961 

issue. In the answer to problem 6, point “A 

should be + volts positive, not 2 volts positive, 

with respect to cround. In the answer to problem 

7, point “A” should be 2.4 volts negative, not 2.4 
volts positive, with respect to ground. 

Noraran A. Strraver, WOHUY 

Physics and Mathematics Instructor 

Charleston High School 

Charleston, III. 


Voure correct on both points, reader Strader— 
and thanks for telling us about then. 


Compactron V.H.F. Receiver 


@ I've just completed the “Compactron V.H.F. 
Receiver” featured in the September 1961 issue. 
The power and selectivity of this one-tube circuit 
are amazing; they demonstrate the efficiency of the 


G.E. Compactron and the excellence of Mr. Ralph 
Dorris’s design and lavout. Though 1 had difficulty 





obtaining some of the components, the effort was 
more than justified by the final results. 


ArTHUR L. WHALEN, WPEIAND 
Fall River, Mass. 


Bi-Slave for AG-I's 


MW I think there are some errors in the article “Bi- 
Slave for AG-]'s” 
of solar cells PC and PC2 should be reversed 
since aw negative—nol a positive 
for transistor Q/ to conduct. 
rather than C/, is charged by battery B/. 


(November, 1961). The polarity 





pulse is required 
Also, capacitor C2, 


Atan G. Hint 
Watkinsville, Ga. 


You’re quite right, reader Hill. The polarity of 
cells PC1 and PC2—as well as the polarity of 
capacitor C1—should be reversed, and in the third 
line from the bottom of the first column on page 
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BROWNING 
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Now with built-in 23 channel selector switch 
and Standing Wave Indicator! 


Browning presents a new concept in Citizen‘’s Band 
radio communications. It’s the 23/S-NINE base station 
transmitter with built-in all-channel selector that lets you 
transmit on any of the 23 CB channels at the flick of a 
switch! Also new is the built-in Standing Wave Indicator 
for perfect matching of transmitter and antenna system 
for more powerful, long-range transmissions. 

Among other outstanding 23/S-NINE features: special 
audio circuitry with speech clipper and splatter filter for 
perfect modulation; advanced design power supply with 
silicon rectifiers for low operating temperatures and maxi- 


g. 73 TRANSMITTER @ $144.00 


(with one 
crystal) 


$189.00 


(with 23 matched 
crystals installed) 


mum component life; highly efficient output circuitry using 
Pi network for maximum transfer of energy to antenna. 

Order your Browning 23/S-NINE Transmitter now for 
home or business use. 


Send today ® _- mM 


for FREE 
CB Information Kit: 104 UNION AVENUE, LACONIA, N.H. 





FOUR CONVENIENT PURCHASE PLANS 
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how will your success in electronics 
compare with this man’s? 


Will you have a rewarding career, like Robert T. Blanks? 
or will you never get beyond a routine job? It’s up to you. 


LET'S LOOK AT THE FACTS. 
There’s something wonderful 
about knowing how a circuit 
works or what a filter capacitor 
does. If you’ve ever fixed a TV 
set, built a radio or used a volt- 
meter, you’ve tasted the thrills 
of electronics. 


This excitement may have led you to a 
job in electronics. But the glamour fades 
if you are stuck in the same job year 
after year. You’ll be hored with routine 
and unhappy about prospects for future 
earnings. You'll discover, as have many 
men, that simply working in electronics 
does not assure a good future. 


If electronics is the “field of opportun- 
ily,”” how is this possible? No question 
about it, electronics offers many oppor- 
tunities, but only to qualified men. In any 
eareer field. it is how much you know 
that counts. This is particularly true in 
the fast moving field ef electronics. ‘he 
man without thorough technical educa- 
tion doesn’t advance. Even men with 
intensive military technical training find 
their careers can be limited in civilian 
electronics. 


ADVANCED TECHNICAL KNOWL- 
EDGE !S THE KEY io success in 
electronics. If you have a _ practical 
knowledge of current engineering devel- 
opments, if you understand ‘“‘why’’ as 
well as ““how,’’ you have what employers 
want and pay for. With such qualifica- 
tions, you can expect to move ahead. 


CRE! OFFERS YOU, for study at home, 
a complete program in electronic engi- 
neering technology designed to prepare 
you for a rewarding, well-paying career 
in electronics. CREI equips you with a 
practical working knowledge of ad- 
vanced and up-to-date electronic devel- 
opments that will put you on the level 
of specialization where men are most in 
demand. 


CRE\| MEN LIKE ROBERT T. BLANKS 
hold positions as associate engineers, en- 
gineering aides, field engineers, project 
engineers and technical representatives. 


WHEN YOU ENROLL IN A CREI 
HOME STUDY PROGRAM, you study 
courses to which a number of today’s 
leading engineera and scientists have 
made substantial contributions. You 
are guided and assisted by CREI’s staff 
of experienced instructors. You study 
texts that are specifically prepared for 
home study use. 


February, 1962 


Through CREI, you have a choice of 
programs covering every field of elec- 
tronics: 


RADAR: COMPUTERS « SERVOMECH- 
ANISMS « INSTRUMENTATION ~ 
AERONAUTICAL AND NAVIGA- 
TIONAL « COMMUNICATIONS -; 
TELEVISION + AUTOMATION AND 
INDUSTRIAL ENGINEERING TECH- 
NOLOGY - NUCLEAR ENGINEERING 
TECHNOLOGY 


Programs are available for men, such as 
engineers, who already have extensive 
technical knowledge, as well as for men 
with limited technical training or 
experience. 


THE HIGH CALIBRE OF A CREI HOME 
STUDY EDUCATION is attested to by 
America’s biggest corporations. where 
CREI students and alumni. attain 
positions ranging from engineering 
technicians to engineers to top officials. 
Such companies are National Broad- 
casting Company, Pan American Air- 
ways. Federal Electric Corporation. ‘Whe 
Martin Company. Northwest Tele- 
phone Company. Mackay Radio, Florida 
Power and Light and many others. ‘They 
not only recognize CREI Home Study 
educational qualifications but often pay 
all or part of CREI tuition for their 
employees. 


Mail coupon today for FREE 58-page book 


THE CAPITOL RADIO ENGINEERING INSTITUTE 


ECPD Accredited Technical Institute Curricula—Founded 1927 
Dept. 1202-K, 3224 Sixteenth St., N.W., Washington 10, D.C. 
Please send me details of CRE] Home Study Programs and Free 


Book. “Your Future in Electronica and Nuclear Engineering Technology." 
My qualifications are noted to obtain immediate service. 


Lj Electronic Engineering Technology () Nuclear Engineering Technology | 
FIELD OF ([) Servo and Computer Engineering [) Automation and Industrial Elec- f 





CHECK 


GREATEST Technology 


Name . 
Address 
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Education: Years High School ....... 
Electronics Experience .. 
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Type of present work _......... 


Check: ([) Home Study [) Residence School [) G.I. Bill 
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# 


A CRET Home Study Program helped 
Robert T. Blanks become an Electronics 
Engineer, Rianks is emploved ov the 
Research and Study Division, Vitro 
Laboratories, Silver Spring, Md. Division 
of Vitro Corporation of America. 





CREI HOME STUDY PROGRAMS are 
the product of 35 years of experience; 
CREI was among the first to have its 
curricula accredited by the Engineers’ 
Council for Professional Development. 
Each program has been developed with 
the same painstaking skill and care that 
CREI put into its electronics courses 
for the Army Signal Corps, its special 
radio technician courses for the Navy, 
and its group training programs for lead- 
ing aviation and electronics companies. 
For those who can attend classes in per- 
son, CREI maintains a Residence School 
in Washington, D. C. 


YOU CAN QUALIFY for a CREI Pro- 
gram. if you have basic knowledge of 
radio or electronics and are a_ high 
school graduate or the equivalent. If 
you meet these qualifications, write for 
FREE 58-npage book describing CREI 
Programs and career opportunities in 
advanced electronic engineering tech- 
nology. Use coupon below, or write to: 
The Capitol Radio Engineering Insti- 
tute. Dept. 1202-K, 3224 Sixteenth St., 
N. W., Washington 10, D. C. 


tronic Engineering Technology 


INTEREST: {_} Aero and Navigational Engineering Technology 


A SUCCESSFUL CAREER 
IN ELECTRONICS 


or just a dead end? 


THESE RIDER BOOKS CAN 
MAKE THE DIFFERENCE 


BASIC ELECTRICITY (5 Vol. Course) by Van Valkenburgh, 
Nooyer & Neville, tne. “ . so excellently arranged and 
sv amply illustrated that even the rank beginner can 
rapidly grasp the full import of uny topic under discussion 
oe POPULAR ELECTRONICS. This is the civilian version of 
the illustrated course on electricity prepared by the authors 
for the Common-Core Program of the U. S. Navy and 
used by them to turn out trained technicians in record 
time. More than 900 carefully selected illustrations sup- 
ported by crystal-clear text make electricity completely 
understandable. $169, 5 vols., soft covers, $11.25; $169-H all 
5 vols. in single cloth bindings. $12.75. 


BASIC ELECTRONICS (5-Volume Standard Course} by Van 
Valkenburgh, Nooger & Neville, ine. “. .. a better and 
quicker way to teach and learn . "PT, GORDON RAMBLER. 
Available as heretofore, the 5-volume civilian version of the 
illustrated U. S. Navy course prepared by the authors, 


covers vacuum tube diodes and power supplies, amplifiers, | 


oscillators, transmitsers and receivers. $170, set of vols. 1 
to V in soft covers, $11.25; f7170-H ali 5 vols., in single 
cloth binding, $12.75, 


BASIC ELECTRONIC VOL. V! ONLY, 
Nooger & Neville, Ine. “. 
ix worth the price of admission ... 
For the many tens of thousands who have completed the 


by Wan Valkenburgh, 


5-volume standard course, the 6th volume on semiconduc- | 


tors, transistors and FM can be bought separately. £170-6, 
soft, $2.90; #170-6H, cloth, $3.95. 


BASIC ELECTRONICS (Expanded Course} by Van V'alken- 
burgh, Nooger & Neville, Inc. Consists of 6 volumes includ- 
ing the above 5-volume Standard Course, plus a 6th volume 
which’expands into the areas of semiconductors, transistors 
and frequency modulation. #170-X, set of vols. I to VI in 
soft covers, $13.85; #170-XH, 6 vols. in cloth, $14.95. 


BASIC MATHEMATICS by Norman H. Crowhurst. 4 volume 
‘pictured-text’ course makes it easier than ever before 
possible to learn all the math you'll need to know in dealing 
with electronics. Now Available—-VoLUME I, Arithmetic 
As An Outgrowth of Learning to Count. $3.90. VoLUME II, 
Introducing Algebra, Geometry. Trigonometry As Ways of 
Thinking in Mathematics, $3.90. Vo.tumeE III, Developing 
Algebra, Geometry, Trigonometry. Calculus as Working 
Methods in Mathematics, $3.90. VotuME IV, (available 
April 1962) Developing Algebra, Geometry, Trigonometry, 
Caleulus as Analytical Methods in Mathematics, $3.90. 


BASIC RADIO by M. Tepper. This 6-volume ‘pictured-text’ 
course is the best that exists on radio communications. No 
previous knowledge of electricity is required—the course 
teaches it. It covers everything from fundamentals of 
electricity to transmitters at the technical institute level. 
#197, 6 vols., soft covers, $13.85; #197-H, 6 vols., in 1 cloth 
binding, $14.85. 


BASIC TELEVISION by Alexander Sehure, Ph. D. “. . . the 
most understandable presentation of the baxic theory, 
operation und circuitry of black and white television ever 
published "—-ELECTRONICS & COMMUNICATIONS. 2198, 
5 vols., soft covers, $11.25; #198-H. 5 vols, in 1 cloth 
binding. $12.75. 

BASIC AUDIO by Norman H. Crowhurst “... 
complete course in basic audio theory.’’—POPULAR ELEC- 
TRONICS, £201, 3 vols., soft covers, $8.70; £201-H, all 3 vols. 
in 1 cloth hindinyg, $9.95. 


HOW TO READ SCHEMATIC DIAGRAMS by David Mark“... 


a worthichkide acqursilion for. anyone who is beginning to 


feel his way in electronics.” ELECTRONICS !LLUSTRATED. 
#208, $3.50. 


Available at electronic distributors, book and department 
stores. Get them today or order direct. Send for free catalog. 


me a ee Oh 
116 West 14th Strcet, New York 11, N.Y 
Canada Cnas. V/. Pointon. Ltd 
66 Racine Rd . Readaiv, Ont 


effectively a 
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. the section on transistors alone | 
*?__POPULAK ELECTRONICS. | 


Letters 
(Continued from page 10) 


68, the word “positive” should read “negative.” 
Also, in the fourth and eighth lines from the top 
of the second column on page 68, the cupucitoy 
referred to should have been C2 rather than Cl 
Thanks for calling these points to our attention. 


De Luxe Sweet Sixteen 


B In vour “Letters” column recently you asked 
for reports from builders otf the “Sweet Sixteen” 
(January 1961 issue) with a tweeter (“Sweeter 
with a Tweeter,’ April, 1961). Here's a photo of 
the one we recently completed at our house. 

All I can say is that we were amazed at what 16 
little speakers and a tweeter horn could do. We 
had our doubts before hearing it, but the unit is 
everything vou said it would be. It sounds better 
than a couple of commercial speakers we have in 
our living room. and we're proucl of its looks, too. 

The speaker enclosure is constructed of 5g” ply- 
wood throughout and follows the disanssione spec- 
ified in the two articles. The cabinet which sur- 
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rounds it, though, was my own idea. We Call it 

the “Monster.” Measuring 60” x 16” x 50”, it 

accommodates a record changer, an amplifier—and 

the record collection which (with two teen-age 
daughters in the house) doesn't get much rest. 

R. C. ScHoir 

Chicago, Ill. 


Your deluxe Sweet Sixteen looks great, reader 
Scholl. Needless to say we're happy you're so 
pleased with it. 


Satisfied CB’er 


® Thanks for your fine article entitled “Getting 
Peak CB Performance” (May 1961 issue). Follow- 
ing vour instructions, I was able to achieve a 
perfect antenna match by inserting a miniature 
variable capacitor in series with the radiating ele- 
ment; the instrument I used to make the adjust- 
ments was a Johnson SWE bridge. I also con 
firmed your statement that large objects near the 
antenna change its matching characteristics. 
FraANkK RICHARDS, 18B2164 
Blue Island, IIl. 


We're glad to have been of service, reader Rich- 
ards, and hope you enjoy your newly peaked-up 
rig. ) 


Always say yau saw it in—POPULAR ELECTRONICS 


CARL E. SMITH 
E. E., President 





then you will want to know 


west FCC? 


IS The 


It’s amazing what the future holds for you in 
this modern world of electronics. Let me send 
you the entire story—FREE! 


e How to pass the FCC Exam 
®* Successful Electronic Training 


We can train you to pass the Valuable FCC exam 
in 4 minimum of time if you have any practical 
experience and a lair knowledge of mathematics. 


Get All 3 Booklets 
Free 


a successful plan for... 
aT Ce ei) 





Get This Handy Pocket Electronics 
Data Guide Free... 


Puts all the commonly used conversion factors, formulas, 
tables, and color codes at your finger-tips. Yours absolutely 
free if you mail the coupon today. No further obligation! 


TO GET THIS FREE GIFT, MAIL COUPON TODAY! 


Sorry—Not For Beginners 


Please inquire only if you really want to get ahead and to 
add to what you have already learned in school. in the 
service. or on the job. Some previous schooling or experience 
in electronics. electricity. or related fields is necessary for 
success in Cleveland Institute programs. 


Cleveland Institute of Electronics 
1776 E. 17th St. Desk PE-87 Cleveland 14, Ohio 


February, 1962 


Are You Interested In 
Electronics - IV -Radio? 


FCC Regulations Require 


CITIZENS BAND 


Maintenance Personnel 


to be licensed 
Get In on the Ground Floor... 
Get Your License Now! 





Your FCC Commercial License 
—or Your Money Back 


Completion of the Master Course (both Sections) 
will prepare you for a First Class Commercial 
Radio Telephone License with a Radar Endorse- 
ment. Should you fail to pass the FCC examina- 
tion for this license after successfully completing 
the Master Course, you will receive a full refund 
of all tuition payments. This guarantee is valid 
for the entire period of your enrollment agree- 
ment. 


Cleveland Institute of Electronics 
1776 E. 17th St. Desk PE-87 Cleveland 14, Ohio 


Accredited by the 


National Home Study Council 
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I Cleveland Institute of Electronics I 

: 1776 E. 17th St., Cleveland 14, Ohio 5 
Please send Free Career Information Material 

A prepared to help ine get ahead in Electronics and i 

E a free copy of vour ~“‘Pocket Electronics Data fl 
Guide.’ I have had training or experience in 

I ilectronics as indicated below. i 

ll 1 Military _j Broadcasting i 

§ (1) Radio-TV Servicing [Home Experimenting g 
5 [|] Manufacturing {] Telephone Company 

[Amateur Radio (] Other =: 2 

f im what kind of work In what branch of J 
g ire you now enzaged ° Iuleetronics are you 

interested? i 

i Te SS i 

i Address = j 

A City = Zipne@ aS We ; u 

PE-87 i 
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PRODUCTS 
Te 
eeu: 


ae 
eet PLUG-IN TYPE 
= PORTABLE 
== INVERTERS 


A.C, Elousehold Electricity 
Anywhere s a 100 SQUE Car, 
beat or plane. 

Operates Standard A.C, 
@ Record Players 
e@Dictating Machines 
@Small Radios 

@ Electric Shavers 

@ Heating Pads, etc. 






MODELS 
6-RMF (6 volts} 60 to 80 watts. 
Shipping weight 12 lbs. DEALER 
NET PRICE “404% 46 08 &- $33.00 
12T-RME (12 volts) 90 to 125 
watts. Shipping weight 12 Ihs. 
DEALER NET PRICE... .$33.00 


*Additional Models Available 


Airplane Style Overhead Mounting under Cab Roof vy NO PRINTED 


TRUCK - BOAT - CAR _ CIRCUITRY 
GQ KARADIO or” 
os 


Excellent Tone, 
Volume, and Sensitivity! 
Compact, yet powerlul. Fits all | 






trucks, station wasrons, most 4 

ears and boats. Just drift a oy 

inehh hele in reof and suspend the 

one-piece unit (aerial, chassis and Winns i 
Speaker) in minutes. Warertignt mount - ; ' S 
ing assembly holds antenna upright, Yoke- a 
iype bracket lets vou tilt radio to any angle. 

Extra-sensitive radio has 6 tuhes ¢2 double-purpose), over-size Alnica 
5 PM speaker for full, riet tone. Big, easy-to-read illeminated dial. 
Fingertip tuning control. Volume and tone controls. $3-In, stainless steel 
antenna, Neutral gray-tiat enuneled metal cabinet. 7 x Ole x 4 in. 
high over-all, Shipping weight 10M Ibs, 


Mode! TR-1279—12A for 12V Healer Net Priée. <acqme ; $41.96 
Model TR-1279— GA for 6V Dealer Net Priee...... $41.96 


ore ATR ELECTRONICS, INC. 


Parts Distrils- 
ATR em a Peet Yel tol) ee & Radio Co. 
















Free  Litera- 
ture « « 


uter.. Write 
Factory for 
OTe macets hd Ye MX 
ST. PAUL 1, MINNESOTA—U.S.A, 
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19 DB GAIN! CUTS SNOW...BOOSTS SIGNAL 


Make any TV or FM Antenna work 
better by amplifying signals with the new 
Winegard Tenna-Boost. 

19 DB gain—no peaks and 
valleys. Linear frequency re- 
sponse — extremely low 
VSWR. All AC power supply. 
Get better TV and FM reception. 
Write today for free bulletins on Winegard 
TV and FM amplifiers and antennas. 


Winegard 


3022-2 Scotten, Burlington, lowa 


POWER SUPPLY 
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A quick look at 
new products in the 
stereo/hi-fi field” 


OOKING for an inexpensive multiplex 
adapter? Allied’s Knight KN-M*X 
adapter works with any FM or FM/AM 
tuner equipped with a multiplex output jack 
and is just the thing for converting older 
tuners for the new FM stereo broadcasts. 
Easy to install, the KN-MX simply plugs in 
between the tuner and stereo amplifier with 
the cables supplied. The unit is self-pow- 
ered, and an external control on its case 
permits quick adjustment of channel sepa- 
ration to suit your own listening tastes. 
Price of the KN-MX, $44.50. From 
Audio Dynamics comes a brand-new arm- 
and-cartridge combination dubbed the 
Pir eine md 
System” after 
its designer, 
Peter E. Prit- 
chard. Com- 
bining the 
ADC-1_ stereo 
cartridge with 
a balanced 
tone arm, the system features extremely 
low inertia and tracks even warped records 
perfectly. Another feature of the combo is 
a side-thrust compensator which permits 
the stylus to maintain even pressure on 
both groove walls. Price of the complete 
ADC-85 arm-and-cartridge system, $85.00; 
the ADC-40 arm alone, $39.50. 

Latest addition to the Benjamin Elec- 
tronic Sound line is the “Stereotwin” STS- 
220 moving-magnet stereo cartridge. Boast- 
ing a channel separation of better than 25 
db and response to 15,000 cycles and be- 
yond, the STS-220 is supplied with an extra 
diamond stylus at no extra cost. This means 
that you not only have an extra stylus on 
hand when you need it, but you can also 
check the condition of the stylus you are 
using at any time. Price, complete with ex- 
tra diamond stylus, $34.50.... From R, T. 
Bozak comes a stereo speaker claimed to 
overcome the difficulties of stereophonic re- 
production in large rooms. Employing eight 
tweeters in a column. a special mid-range 

(Continued on page 20) 





nea 


Audio Dynamics ADC-85 


*Write to the manufacturers listed at the end of 
this column for more data on products mentioned 
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LAFAYETTE 


340 PAGE 
1962 Lafayette Radio Electronics 


CATALOG # 620 


“America’s Hi-Fi & c +e es Pris stam, = = 
Electronics Shopping Center” So fc so 


aera 
pele 
ar aT) YEAR ire Cron 





Yours free for the asking — the biggest, best and . 
most comprehensive catalog in the 41-year history a 
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician, eS 
Engineer, Student, Serviceman, Dealer — you'll find what you want 

in this latest Lafayette catalog. 


LARGEST STOCK SELECTION. Stereophonic Hi-Fi equipment, Citizens Band, 
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies, 
and much more, including all the favorite name brands. 


LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits ... 
dollar for dollar the best value for your money today. You'll also see 
hundreds of Lafayette specials... available only from Lafayette. And, 

as always, SATISFACTION GUARANTEED OR MONEY REFUNDED. 


LOWEST PRICES. You'll save money too with Lafayette’s tow, low 





COMPLETELY WIRED, prices. The lowest prices are always in the Lafayette catalog. 

FULL SIZE TUBE TESTER . | 
TES... 19.95 24-HOUR SERVICE. Quick, courteous service is your guarantee 
¥ at Lafayette. Most orders are fully processed within 24 hours 


after receipt in the mail Order Division. 


NEW EASY-PAY PLAN. 
Now, NG] MONEY DOWN... 









; 
ea . up to 24 months to pay. 
SUPERHETERODYNE — 
COMMUNICATIONS RECEIVER } 
KT-200, Kit ooo. 64.50 j 
HE-10, Wired a F995 e% 
: 
10,000 § a, ‘ 
OHMS-PER-VOLT as 
MULTITESTER CITIZENS Sy aah ae ; 
TE-10. 9.95 BAND N * 1a NEW! - 
MOBILE ANTENNA KORDEX'™ TRANSISTORIZED © FM MULTIPLEX 
WHIP SEMI-KIT TAPE RECORDER ADAPTER 
HE-BOOWX 6.95 RT-201 nnsneveen- 17.93  £T-200 39.50 
Bean aw ws eee Se EE Ge ee as = 
LAFAYETTE’S BTAFAYETTE RADIO, Dept. 1B-2 ; 
NEW MAIL ORDER HEADQUARTERS Bp. 0. Box 10. Syosset , N.Y. ' 
osreb JERICHO TURNPIKE BH Rush my FREE Lafayette 1962 Catalog 620 5 
ocks West of South Oyster Bay ) PI d # oghipet h teem. 
SYOSSET, LONG ISLAND, NEW YORK BE Pease send me —— ee 
a a | 
Address 
City eT | State i 
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RCA Institutes has created two 

new home training courses de- 

signed to give you the very latest, 

RCA A up-to-the-minute training in the 
nnounces fastest-growing areas of this im- 


portant field. With the addition of 


| | these courses, RCA Institutes now 
| offers you the widest selection in 
! its 53-year history! 


Founded in 1909, RCA Institutes 
is one of the largest technical 
HOME TRAINING schools in the United States de- 
voted exclusively to electronics. A 


service of the Radio Corporation 
hk to Help You of America, RCA Institutes offers 


the finest facilities for technical! 


: instruction, especially designed to 
Build a Career aad, 


fit your needs. The very name 


“RCA” means dependability, in- 


in Electronics! tegrity and scientific advance. 





Computer Programming Communications Electronics 
You train for a career in the vital field of business You get the latest technical training needed to 
computer programming—for electronic data pro- service and maintain 2-way radio and mobile 
cessing—one of the fastest growing opportunities communications, plus the technical foundation 
in the business world today. for today’s space and aviation communications. 
No Previous Technical | Prepares You for 
Experience Necessary! an FCC License 
16 Always say you saw it in—POPULAR ELECTRONICS 







START YOUR CAREER \ . crete 
TRAINING IN THE RAPIDLY | sie:; 
EXPANDING WORLD yl -| HOME sTuBY coURSES 
| and 

, RESIDENT SCHOOL 
COURSES 

in New York City 
and Los Angeles 








— 


RCA INSTITUTES, INC., Dept. PE-22 
Schools of Television and Electronic Technology 
A Service of Radio Corporation of America 


350 West Fourth Street, New York 14, N.Y. 
THIS ; ® 610 South Main Street, Los Angeles 14, Calif. 
Please rush me the FREE illustrated book checked below. | 
— understand that | am under no obligation and that no sales- 
man will call. 

VVUIURIE Home Study School [J Resident School New York 7] 
a Resident School Los Angeles [J 

BOOK | 


FILL OUT, 
DETACH, AND 
MAIL TODAY 






(Please Print) 





Addres 
ee 


Korean Vets: Enter Discharge Date 


State 








CANADIANS: Take advantage of these same RCA Institutes 
Home Study Courses at no additional cost. No postage, no 
customs, no delay. Fill out this card and send in | envelope to: 
RCA Victor Limited, 5581 Royalmount Ave., Montreal 9, Que. 








&s%) RCA Institutes offers 
a7 the finest of training for 
Ze" your career in Electronics 


Learn how you can take advantage 
of this opp ee 


ee OOS 


FIRST CLASS 
PERMIT NO. 


10662 





| NEW YORK, N. Y. 





Postage will be paid by — 


RCA INSTITUTES, INC., Dept. PE-22 
350 West Fourth Street 
New York 14, N.Y. 





AAAALNLUUUUL 
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HOME STUDY COURSES 


in Electronic Fundamentals - TV Servicing - Color TV 
Communications Electronics - Automation Electronics 
Computer Programming - Transistors 


Voluntary Tuition Plan. All RCA 
Institutes Home Study courses are 
available under the Voluntary Tuition 
Plan. This plan affords you the most 
economical possible method of home 
study training. You pay for lessons 
only as you order them. If, for any 
reason, you should wish to interrupt 
your training, you can do so and you 
will not owe a cent until you resume 
the course. No other obligations! No 
installment payments required. 


RCA Personal Instruction. With 
RCA Home Study training you set 
your own pace in keeping with your 
own ability, finances, and time. RCA 
Institutes allows you ample time to 
complete the course. Your lesson as- 
signments are individually graded by 
technically trained personnel, and 
helpful comments are added where re- 
quired. You get theory, experiment, 
and service practice beginning with 
the very first lesson. All lessons are 
profusely illustrated. You get a con- 
plete training package throughout the 


entire Course. 





You Get Prime Quality Equip- 
ment. All kits furnished with the 
course are complete in every respect, 
anc the equipment is top grade. You 
keep all the equipment furnished to 
you for actual use on the job... and 
you never have to take apart one piece 
to build another. 


RESIDENT 
SCHOOLS 


in Los Angeles and 
New York City— 
You can study 
electronics in the 
city of your choice. 


No Previous Technical Training 
Required For Admission, You 
Are Eligible Even If You Haven't 
Completed High School. RCA In- 
stitutes Resident Schools in Los An- 
geles and New York City offer training 
that will prepare you to work in re- 
warding positions on research and pro- 
duction projects in fields such as auto- 
mation, transistors, conmmunications, 
technical writing, television, compu- 
ters, and other industrial and = ad- 
vanced electronics applications. If you 


did not complete high school, RCA 


will prepare you for such training with | 


SEND POSTCARD FOR FREE 
ILLUSTRATED BOOK TODAY! 
SPECIFY HOME STUDY OR 
NEW YORK OR LOS ANGELES 
RESIDENT SCHOOL 


courses specially designed to provide 
the basic math and physics required 


for a career in electronics. 


Free Placement Service. RCA In- 
stitutes graduates are now employed 
in important jobs at military installa- 
tions such as IBM, Bell Telephone 
Labs, General Electric, RCA, and in 
radio and TV stations all over the 
country. Many other graduates have 
opened their own businesses. A recent 
New York Resident School class had 
92.06% of the graduates who used 
the FREE Placement Service accepted 
by important electronics companies 
...and had their jobs waiting for 
them on the day they graduated! 


Coeducational Day and Evening 
Courses. Day and Evening Courses 
are available at Resident Schools in 
New York City and Los Angeles. You 
can prepare for a career in electronics 
while continuing your normal full- 
time or part-time employment. Regu- 


lar classes start four times each year. 





3 NEW LOCATIONS 


In addition to RCA Institutes Ine. 
courses, Radio Corporation of America 
offers a limited selection of basic Resi- 
dent School Courses in Electronics at 
three new locations ...Chicago, Phila- 
delphia, and Cherry Hill, N. J., (near 
Camden). For complete information. 
write the city of your preference neat to 
your name on the attached postcard. 











RCA INSTITUTES, INC. pert. pe-22 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y. 
PACIFIC ELECTRIC BLDOG., 610 S. MAIN ST., LOS ANGELES 14, CALIF. 
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unit, and two woofers, the “Symphony No. 
1” system reputedly achieves even distribu- 
tion of highs throughout the room in the 
horizontal plane. The “Symphony No. 1” 
measures 44” x 27%,” x 16” and is available 
in certified walnut, mahogany, ebony, or 
fruitwood finishes. Crossovers are at 200 and 
1500 cycles; impedance is 8 ohms. 

A new multiplex adapter, De Wald’s P- 
400 can be 
used with al- 
most any tuner 
equipped with 
a multiplex 
jack. The adap- 
ter has a blend 
control for ad- 
justing stereo 
separation to 
taste and em- 
ploys a circuit built around two dual-pur- 
pose tubes. Price, $57.95... . EICO’s MxX- 
99 multiplex adapter will work with all of 
the company’s FM equipment (HFT-90, 
HFT-92. ST-96) as well as with other qual- 
itv, wide-band FM tuners provided with a 





De Wald P-400 adapter 





20 


multiplex output. The MX-99 is self-pow- 
ered and includes low-impedance cathode- 
follower outputs; an indicator lamp comes 
on when the station selected is broadcast- 
ing multiplex stereo. Prices: $39.95 in kit 
form; $64.95 factory-wired. ... Everyone 
knows that dust is no friend of records, and 
Electro-Sonic’s changer “Dust Bug” sweeps 
record grooves scrupulously clean just be- 
fore the stylus reaches them. Developed es- 
pecially for record changers, the new ‘Dust 
Bug” is similar to the standard model. Both 
utilize a brush of pointed soft nylon fibers 
in conjunction with a cylindrical plush pad, 
and both are dampened with a special anti- 
static fluid which collects groove dust and 
neutralizes electrostatic charges on the 
record. Price? Just $4.75. ... From Ger- 
many comes a new two-track monophonic 
tape recorder, complete with case, micro- 
phone, power cable, and empty reel. The 
Korting MT 136 operates from any 11T- 
volt a.c. line, has two speeds (71 and 3% 
ips). and weighs only 29 pounds. Features 
include a tape-position indicator for both 
forward and rewind, a recording-level indi- 
cator, switchable input for microphone and 
radio, and separate bass and treble con- 
trols. The MT 136 recorder carries a list 
price of $219.50. 

A self-contained stereo system released 





THE TURNER 254C 


NEW BASE STATION MICROPHONE TO 


IMPROVE CB PERFORMANCE 


r 


‘en 


Not getting the performance you'd like from your CB equipment? 
The trouble coulc be in your present base station mike. The Turner 
Model 254C is the ideal replacement—attractive, rugged and. well 
below the price vou might expect to pay. The Model 254C is a 
ceramic microprone with on-off push-to-talk and lock switch. 
Durable gray hammertone finish. Smooth response from 80 to 
7,000 cps. Level: —54 db. Cable is 7 feet long, single conductor 
shielded. Economy-priced at only $14.10 net. 


FOR MORE INFORMATION WRITE: 


Hh: 


Pt se 0) 
ery ae CE mod) 


MICROPHONE COMPANY 
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2.25 watts minimem Stes: . New phase-reversal modulation transformer for 
unparalleled talk pawer. « New Zener Diode shunt noise-clamp and series 
gated. limiter circuit for highest noise limiting ever achieved. « New ultra-low drift 
oscillators for unsurpassed stability. « New Hi-fevel Tone-Signal. « 15 watt construction. 


FREE — Write for schematic and Net Price including microphone and crystal ... $199.95. 
complate technical manual 9C day warranty. F.O.B. Burbank, California 


Under present rules part 19.32 the FCC-does not provide for more than five (5) 
watt input in the Citizens Radio Service (26.965-27.225 MC Band). 


General’s new all transistor two- 
way pocket radio-telephore. 
Fush to talk communication sys- 
tem, 9 transistors, complete with . Nr — 
leather case, earphone in leather Te Fe e ua 
case, batteries, ‘Ready to aper- 

ate," $59.95 each, F.D.B. Bur- 
bank, California 





General’s Model 615 Multi Function Bridge. 
The only single precision instrument that measures 
True Power, Standing Wave Ratio, Relative 
Field Strength. Net price $39.95. 
F.O.B. Burbank, California 
; FREE — Write for schematic and complete technical manuai. 
Your dealer or write: 


General Radietelephone Company. DE&EPT. P2 
3501 Burbank Eaulevard, Burbank, California 


Showcase 
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by Lafayette is actually a throwback to the 
old davs of acoustic phonographs. A simple 
air-pressure device activated by the minute 
movements of 
the tone-arm 


stylus is. the | me 
only moving ome 
Dart. And a Aotieecnt” 


balanced ster- 
€opnon1.c 
sound issues 
from the ear- 
phones’ with- 
out use of am- 
plifiers, speakers, or wires. A specially de- 
signed ‘controller’ contains a volume con- 
trol for each channel as well as an overall 
“balance” control; the earphone “tubes” are 
connected directly to the stereo tone arm. 
Ideal for schools, labs, or just plain “private 
listening sessons,’”” the SH-100 can easily 
serve two, three, or even four persons with 
the addition of supplementary tubes and 
adapters. Price, $29.50. 

Radio Shack’s TA-208  transistorized 
50-watt stereo amplifier measures only 5” 


Lafayette SH-100 system 


trols including a 5-position input selectcr 
switch, a 7-position function switch; ganged 
volume controls; concentric balance and 





030506 


so 





Radio Shack TA-208 stereo amplifier. 


blend controls; and switches for rumble, 
loudness, scratch, and power on/off. Fre- 
quency response is +1 db from 20 to 20,000 
cycles; tape-recorder input and earphone 
jacks are located on the front panel. Prices: 
$139.95 in kit form; $189.95 factory-wired. 


1677 Cody Ave., Ridyewood 
100 N. Western Ave. 


Audio Dynamics Corp.. 
Or eNews b 

Allied Radio Corp., 
80, Ill. 

Benjamin Electronic Sound Corp., 97-03 43rd Ave., 
Corona 68, N.Y. 

De Wald Radio Div., United Scientific Laboratories, 
Ine., $5-15 87th Are., Loug Isiand City 1, N. Y. 
EICO (Electronic Instrument Co., Inc.), 33-00 

Northern Blvd., Long Island City” fae, Y. 
Kimberley International, Ltd. (Korting), 3846 W’. 
44th St., New York 36. 
Lafayette Radio Pe ee ye one , L142 Jericho 
Turnpike. Syosset, L. I., N. 


, Chicago 


Radio Shack Corn., 730 ee Avé.. Bos- 


x 15” x 10”. It features a full array of con- ton 17, Mass. 











VOCALINE offers you an excellent new SPARE TIME EARNINGS PLAN! 


SELL 
VOCALINE 
CITIZENS BAND 
RADIO! 


How often have you thought of turning just some of your spare hours 
into earnings? Vocaline offers you an opportunity to do this by becoming 
a part time dealer of its high quality CB equipment. 


YOUR MARKET Business people you know, right in your own town. 
Just about every company that uses trucks and cars, whether 1 or 100, 
needs CB. How many dry cleaners, oil, gasoline, and other companies... 
how many farms and factories... are there? Each one is a prime pros- 
pect. It takes just a few minutes to demonstrate what CB can do for 
them...and once they’re told—they’re sold! 


HOW MUCH CAN YOU EARN? On a Single installation, you can 
earn aS much as you might now make in a week—or more! Imagine what 
a medium-sized fleet sale can net you! And your installation profits are 
extra! 


FULL SELLING SUPPORT Vocaline and its distributors back you all 
the way—show you how to Sell and demonstrate, send you valuable leads, 
provide installation details... everything complete! 


YOU SELL THE FINEST! Vocaline is known and respected for the 
reliability of every one of its products. 


ACT NOW! Do more 


than just think about | VOCALINE: 


this opportuni Send me full details on your 
eters aren tH NEW VOCALINE CB EARNINGS PLAN. 


| 
| 
in and mail this coupon | NAME 
| 
| 
| 





..now...for complete 
details. 


Old Saybrook, Conn. < V-49 


ADDRESS 
CITY 


VOCALINE COMPANY OF AMERICA, INC. 


21 Coulter St., ZONE___STATE 
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TWENTY-FIVE THOUSAND DOLLARS IN RESEARCH TIME 


DECIMAL INPUT-OUTPUT 


















Motor-driven, sixteen position, 
non-shorting sequences. 





Transmits information for processing, 
| six primary, double-pole, double- 
throw switches. 


Communicates to the operator 
results of the programming. 






Six double-throw relays receive 
information... process it.., transmit 
it to other components. 


A complete set of 6 instruction man- 
uals included. “Getting Acquainted 
with MINIVAC 601", “What is a 
Digita! Computer?”, “How Com- 
puters Make Logical Decisions’, 
“How Computers Do Arithmetic’. 
“How Computers Work for Man”, 
and “MINIVAC Games”. 






Dy 


Educational Sales Department 
370 Main St., Watertown 72, 


February, 1962 


+ NOTHING LIKE IT ON THE MARKET! 


= w ® 
Minivac (Xey] 
scientific exploration ...education... 


experimentation at the 24" console 
of this amazing computer 


MINIVAC 601 

is a unique digital 
computer — the small 
brother of huge electronic 
brains that are the newest tools 

of science and industry. MINIVAC 
has memory — it thinks... it can 
even play games. If prepares teenagers and adults for the world of 
tomorrow. 

Created as a private project by Dr. Claude E. Shannon, now Donner 
Professor of Science, MIT, and develcped by the SDC staff, MINIVAC 
601 is built of professional components to professional standards. 

It opens the way to exciting experimentation with circuits that solve 
problems and make decisions. It enables you to duplicate contro! systems 
like those used in advanced missiles. You may program it to demonstrate 
data processing techniques used in business. Hundreds of experiments are 
contained in the booklets. But this is only the beginning. The only limit 
to MINIVAC’s accomplishments is the imagination of $g 500 


the machine's master. 
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i 
| Scientific Development Corp., Educational Sales Department 


SCIENTIFIC DEVELOPMENT 
CORPORATION 


370 Main Street, Watertown, Massachusetts 


a 

4 

a 5 

: Gentlemen: ' 

g Please send free brochure giving complete information on 4, 

; Minivac 601...whatitis...whatit does. ..how it operates. 0 

a 

; ee eT : 
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BUILD THE 









PROJECTS 
DESCRIBED 
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ISSUE OF 







PRODUCTS 





POPULAR 
ELECTRONICS 


THE SENSOR-MATIC 
Uses Bud AC-A0 2... tmcreicecibeet suneeprneiun 


AUNT MINNIE 
Uses AC 406 nh dvveninabibiedeiinndhduitieh 


UNCLE TIM 
UseseBud AC406 wie usallaemancteat! ioe 


THE §$-9’ER 
Uses 7” x 5” x 3” Bud CU-3008-A 


Aluminum black chassis box............... 























THE Q-D TESTER 
UseseBud GU- 3006 ec cemics lia sei eSaeucsd iti 


Alt Bud products ore availatle 








for im- 
mediate delivery from yvour authorized Bud 
Distributor. They are the best for applica- 
tions described in these projects. 


WATCH FOR THESE LISTINGS EVERY MONTH 
IN POPULAR ELECTRONICS 


BUD RADIO, INC. 
2118 East 55th Street Cleveland 3, Ohio 
Dept. P.E. 










SAVE 
MONEY! 


RUSH US YOUR LIST 
OF HI-Fi COMPONENTS 
FOR A VERY SPECIAL 
GROUP QUOTATION 


WRITE FOR FREE AUDIO 
DISCOUNT CATALOG A-1T5 










New low prices on tape re- 


corders, amplifiers, funers, 


loudspeakers, cartridges, efc. 


ELECTRONICS COMPANY 
120 LIBERTY STREET 
NEW YORK 6, N. Y. 
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Techniques 


REMOVER FOR TUNER SPRINGS 


An ordinary screwdriver with a ‘‘V’’-shaped 


' notch in the blade makes an ideal tool for 


pushing out the shaft-retaining screw from 
a drum-type TV tuner. Servicemen who 
must often disassemble such tuners for 
cleaning and repair will find that the modi- 
fied screwdriver iS a great time-saver—pre- 


venting the spring from accidentally flying 


into mid-air, —George Lublien 


QUICK INSULATION FOR CLIPS 


Need scme insulating covers for test clips 
in a hurry? Just wrap each clip with some 

material cut 

from an _ old 
ral clear-plastic 
fe * bag. Secure 
, the wrapping 
at the back of 
the clip with 
tape or a rub- 
ber band, then 


i. 
rl 








cut a_ small 
opening near 
the clip’s 


mouth. If you 
don’t have a supply of plastic bags at your 
house, you can use sections of the plastic 
wrappings in which the cleaner returns 
your suits. —John Comstock 


REMOVER FOR MINIATURE TUBES 


If you’re working in close quarters, a toy 
plastic baby bottle with the top removed 


| makes a good 


holder for re- 
moving or 
replacing min- 
iature radio 
or TV tubes. 
Squeeze the 
sides of the 
bottle slightly 
to expel some 
air and _= slip 
the mouth over 
the top of the 
tube. When 
pressure is re- 
leased, the resulting suction will firmly at- 
tach the tube to the bottle and you can 
quickly remove or insert it. —Wayne Floyd 
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LEAKLESS TV LEAD-IN 


If you're put- 

Line wp a.“Py 

antenna, you 

can prevent 

water from 

running into 

your house 

along the lead- 

in wire by tak- wane 

ing two simple HOuEE 

precautions. 

When _instal- 

ling the lead- 

ins fOrm g@ 

“drip-loop”’ in 

the line as il- 

lustrated. And, = 

if you put in a —_tarousn 
INSULATOR 

feed-through 

insulator, the 

mounting hole 

should be drilled at an angle, tilting slight- 

ly dewnward towards the outside of the 

house. —Art Trauffer 


——— 


__ ANTENNA 
LEAD -IN 





STAND~-OFF 
INSULATOR 


DRIP LOOP 


POUCH STORES SOLDERING PENCIL 


Having trouble digging your soldering pen- 
cil and its extra tips out of the tool box? 
Make a quick 
trip to your 
neighborhood 
cigar store 
and pick up 
an inexpensive 
plastic tobac- : 
co pouch. Store aw 
your soldering * 
apparatus in A 

the pouch and y 

you won’t have 

to untangle the 

pencil’s line cord from a pile of miscella- 
neous tools or search around for an elu- 
Sive tip. 






ype 


STENCIL LABELS PANELS 


Ordinary typewriter stencils can be used to 
label equipment panels. Simply cut the sten- 
cil in the normal way and hold it in place 
against the panel. Then apply a small 
amount of paint to the end of your finger 
and draw it across the stencil. For best re- 
sults, the paint should be about the consist- 
ency of Vaseline. —C. Harvey Haas 


CABLE STRAIN RELIEF 


A quick way to provide a strain relief for 
a cable passing through a chassis opening 


is shown on page 26. Slit about four inches | 
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TAPE 


that works on ordinary 

FLASHLIGHT BATTERIES 

SO you can now record 

anything, anytime, any- 

where! 
Only 7 lbs.—is worn over your shoulder : 
like your camera. 100% transistorized. & 
Records and plays back up to 2 hours on = 
a 4” reel. Has constant speed motor and j@ 
capstan drive. Combined indicator for § 
modulation level and battery life. Input © 
for mike/phono. Output for external am- # 
plifier. Response: 100 to 6000 cps. Signal- & 
to-noise ratio: better than —40db. Com- : 


» pletely self-contained with dynamic car- & 
| dioid microphone, 4"speaker, patchcord § 


assembly for recording and playback thru x 


. radio, TV or record player. Ruggedly x 
~ built, handsomely styled,suprisingly low- 


priced. It’s the new Continental ‘100’. 
Write for brochure: E-2. § 
NORTH AMERICAN PHILIPS COMPANY, INC., @ 
High Fidelity Products Division, 
230 DUFFY AVENUE, HICKSVILLE, L.1., WN. Y. 


In Canada and throughout the rest of the free world, 
the Norelco Continental is known as the ‘Philips’. 





The most 


complete, 
eka ate 1b 
Tey sat) 


eS 
SERVICE 
lL 









The ‘‘cream’”’ 
of modern service 
techniques fully and 
clearly explained 





This big, new, fully revised PRACTI- 
CAL TELEVISION SERVICING by J. R. 
Johnson teaches you to handle practi- 
cally any job on any TY receiver fast, 
accurately and right... . by approved 
professional methods! Written by an expert who has actu- 
ally done the work himself it explains things clearly and 
completely so you're sure to understand. It saves loads of 
time for experienced men by outlining “quick guide” pro- 
cedures and short cuts. For beginners, tt is a comprehen- 
sive, down-to-earth training course in every phase of the 


work. 
@ FIRST you learn all about receiver construction sec- 
nons. functions and other basic data so essen- 


tial to modern servicing. 


@A BIG TROUBLESHOOTING SECTION 


teaches you to pinpoint troubles by quick analysis or, when 

this fails, by signal tracing or injection. 

@ CASE HISTORIES on specific service calls dem- 
onstrate procedures as clearly 

as A-B-C, 


@ CRITICAL ALIGNMENT PROCEDURES 


including the connecting and adjusting of test instruments 
are fully described. 


@ COMMON FAULTS 


448 pages and over 325 illustrations bring you full, 
easily understood details on servicing tuners; video IF and 
detector sections; video amplifiers; synchronizing and 
sweep circuits; picture tubes; sound; power supplies; an- 
tennas (including helpful installation tips); quick trouble- 
shooting techniques; wiring; component replacements... 
and all the rest. In addition a chapter on Color TY prin- 
ciples brings you up-to-date in this important field. 


TRY IT 10 DAYS 


in TV circuits are ex- 
plained section by section. 


. . see for yourself! 


f 

| Dept, PE-22. Technical Division. = 623900 | 
HOLT, RINEHART and WINSTON, Inc., 

| 383 Madison Ave... New York 17. N. Y. | 

| Sond new, revised PRACTICAL TV SERVICING manual for | 
'Q-day FREE EXAMINATION. It | decide to keep book, I will 

| then send you £7.95 plus postage in full payment. Tf not. 11) [ 
return book and owe nothing, (#705607) (SAVE! Send $7.95 l 

| with order and we pay postage. Same 10-day return privilege 

l with money refunded.) | 

l ANY HTN © 15 aacaranceas @ siccinatassasatteasei emcasctasi tsuiienastine: “eanseed emecsanoctts | 

| Address | 

| City, Zone. State a sin mmean ratte Een | 
OUTSIDE U.S.A. PF $8.45 cash with order. 10-day l 

I return privilese with money refunded. 

L Above offer expires Ort. 15, 1962 
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Tips 
(Continued from page 25) 
of the cable’s outer insulation as shown, pull 


the insulation away from the conductors, 
and tie a knot in it. This method makes it 








unnecessary to knot the whole cable, and is 
especially useful in cases where the con- 


| ductors are delicate. —-Denrnis Gunst 





CLOTHESPINS PREVENT HUM 


Hum is often picked up in hi-fi systems be- 
cause audio cables (even shielded ones) 
and power ca- 
bles are too 
close together. 
Keeping these 
cables apart 
isn’t always 
easy, but you 
can solve the 
problem with 
a couple of 
spring clothes- 
pins. Just cement them together back-to- 
back and clamp a cable in each jaw. 
—Joseph Carroil 





FILM SPOOLS ‘‘SPACE’ TEST LEADS 


When taking measurements in sensitive 
circuits, it’s sometimes necessary to keep 
the test leads some distance away from 
each other. Plastic film spools make ideal 


| 





spacers for this purpose. It’s only necessary 
to saw a slot in each flange large enough 
to accommodate the wire. —Charles Lang 


Always say you saw it in—POPULAR ELECTRONICS 








BUILD 20 RADIO 


ONLY 


CIRCUITS AT HOME 


with the New 
PROGRESSIVE RADIO “EDU-KIT’’® 


A Practical Home Radio Course 


% No Knowledge of Radio Necessary 
% No Additional Parts or Tools Needed 
% EXCELLENT BACKGROUND FOR TV 


Ww Beislele) Be el 
* SIGNAL INJECTOR 


* CODE OSCILLATOR % Sold In 79 Countries 


YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 


The "'Edu-Hit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians. making 
use Of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You wili learn how to build radios, using reguiar schematics; how to wire and solder 
in a Professional manner; how to service ragios. You will work with the standard type of 
Punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, actectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble-shooting, using the Progressive Signat Tracer, Progressive Signal Injector, Pro- 
gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany: 
ing instructional material. } ; 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You wiljl build 20 Receiver. Transmitter, Square Wave Generator, Code 
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You 
will receive an excellent background for television, Hi-Fl and Etectronics. 

Absolutety no previous knowledge of radio or science is required. The **Edu-Kit’" is the 
Product of many years of teaching and engineering experience. The ‘‘Edu-Kit’' will pro- 
vide you with a basic education in Electronics and Radio, worth many times the complete 
Price of $26.95. The Signal Tracer alone is worth more than the price of the entire Kit. 


THE KIT FOR EVERYONE 


You do not need the Sirghtest backgrouna veeco dnUu NDacCKgrounds have successfully 
in radio or science. Whether you are inter: used the ‘‘Edu-Kit’’ in more than 79 coun- 
ested in Radio & Electronics because you tries of the worid. The ‘‘Edu-Kit’" has heen 
want an interesting hobby, a well paying Carefusly destgned, step by step. so that 
business or a job with a future, you will find you Cannot make a mistake. The **Edu-Kit’* 
the ‘**Edu-Kit’’ a worth-while Investment. allows you to teach yourself at your own 

Many thousands of Individuals of all rate. No instructor is necessary. 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio *'tau-Kit'’ as wile 1drentast cuucational radio kit in the world, 
and is universaliy acceDPted as the standard in the field of electronics training. The ‘‘Edu- 
Kit’’ uses the modern educational principle of ‘‘Learn by Doing.'’ Therefore you construct, 
learn schematics, study theory, practice rroubte shooting—all in a closely integrated pro- 
gram designed to Provide an easily-learned., thorough and interesting background in radio. 

You begin by examining the various radio Darts of the ‘‘Edu-Kit."" You then learn the 
function. theory and wirin& of these parts. Then you build a simple radio. With this first 
sect you wilf enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble-shooting. Then you buiid a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a pro¥ressive manner, and at your own rate. you will 
fine! yourself Constructing more advanceil multi-tube radio circuits, and doing work like a 
Professional Radio Technician. : 7 

included in the ‘‘Edu-Mit'' Course are twenty Receiver. Transmitter, Code Oscillator, 
Signal Tracer, Square Wave Generator and Signal injector circuits. These are not unprofes. 
sional ‘‘breadboard"' experiments, but Eenuine radio circuits, constructed hy means of pro- 
fessional wiring and soldering on metal chassis, plus the new method of radio construction 
known as ‘‘Printed Circuitry."' These circuits operate on your regular AC or DC house current. 


THE “EDU-KIT" IS COMPLETE 


You will receive ali Parts and instruction necessdry to build 20 uifferent radio and elec. 


Now Includes 

* 12 RECEIVERS 

* 3 TRANSMITTERS 

* SQ. WAVE GENERATOR 
*« SIGNAL TRACER 

* AMPLIFIER 












tronics circuits, each fuaranteed to operate. Our Kits contain tubes, tube sockets, vari. 
able. electrolytic, mica. ceramic and Paper dielectric Condensers. resistors, tie strips, 
hardware. tubing, Dunched metal chissis. tnstruction Manuals. hook-up wire. sSotder, 


selenium rectifiers. volume Controls and switches, etc. : 

tn addition, you receive Printed Circuit materials, includin& Printed Circuit chassis, 
sDecial tube sockets, hardware and instructions. You also receive a usetul set of tools, a 
Professional electric soldering iron, and a selft-powered D¥namiC Radio and Electronics 
Tester. The ‘‘Edu-it'’ also includes Code instructions and the Progressive Code Osciltator, 
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You 
will also receive tessons for servicing with the Progressive Signal Tracer and the Progres.- 
sive Signal injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
Radio-TV Ciyb. Free Consuftation Service, Certificate of Merit and Discount Privileges. 
You receive all Parts, tools. instructions. etc. Everything Is yours to keep. 


o_o 


i 








| PRINTED CIRCUITRY | 


At no increase in price, the “‘Edu-Kit"’ 
now includes Printed Circuitry. You build 
a Printed Circuit Signal Iniector. a 
unique servicing jnstrument that can de- 
tect many Radio and TV troubles. This 
revolutionary mew technique of radio 
construction is now becoming PoPular 
in commercial radio and TV sets. 








ORDE 




















A Printed Circuit is a special insulated NANG! ccrrrcentteeeseeiman ee eee 
chassis on which has been dePosited a 
conducting material which takes the Address 





place of wiring. The various parts are 
merely plugged in and soldered to ter- 
minals. 

Printed Circuitry is the basis of modern 
Automation Electronics. A knowledge of 
this subject is a mecessity today for 
anyone interested in Electronics. 
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~ UNCONDITIONAL MONEY-BACK GUARANTEE 


DIRECT FROM AD—RECEIVE FREE BONUS | 
RESISTOR AND CONDENSER KITS WORTH $7 


O Send ‘‘Edu-Kit’’ postpaid.  € enctose full payment of $26.95. 
© Send ‘‘Edu-Kit’’ C.0.D. 8 will pay $26.95 plus postage. 
Cj Rush me FREE descriptive literature concerning ‘*Edu-Kit.”’ 


PROGRESSIVE ‘’EDU-KITS” 
1186 Broodway, Dept. 589-D, Hewlett. N. Y. 


Reg. U.S. 
Pat. Off. 





Training Electronics Technicians Since 1946 


FREE EXTRAS 


| 
hy SET OF TOOLS 
| 


= 


® SOLDERING IRON 
© ELECTRONICS TESTER 
@ PLIERS-CUTTERS 
@ ALIGNMENT TOOL 
| @ WRENCH SET 
| ® VALUABLE DISCOUNT CARD 
@ CERTIFICATE OF MERIT 
@ TESTER INSTRUCTION MANUAL 
@ HIGH FIDELITY GUIDE e@ Quizzes 
@ TELEVISION BOOK @ RADIO 
TROUBLE-SHOOTING BOOK 
®@ MEMBERSHIP IN RADIO-TV CLUB: 
CONSULTATION SERVICE @ FCC 
|_ AMATEUR LICENSE TRAINING 
® PRINTED CIRCUITRY 





| SERVICING LESSONS 


You will Jearn troubte-shooting and 
servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You wlll Jearn symptoms 
and causes of trouble in home, portable 
and car radios. You will learn haw to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
@re learning in this practical way, you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the ‘‘Edu-Kit."" Our Consultation Service 
will help you with any technical prob- 
fems you may have. 


ROM OUR MAIL BA 


J. Stataitis, of 25 Poplar Pl., water- 
bury, Conn... writes: ‘I pave repaired 
several sets for my friends. and made 
money. The '‘Edu-Mit’’ Daid for itself. } 
was ready to spend $240 for a Course, 
but 1 found your ad and sent for your 
Mit.’’ 

Ben Valerio. P. QO. Box 21. Magna, 
Utah: ''The Edu-Mits are wonderful. Here 
ft am sendink you the Questions anu also 
the answers for them. JI have been in 
Radio for the last seven years. but like 
to work with Radio Kits. and tike to 
buiid Radio Testing Equipment. 1 en- 
joyed every minute | worked with the 
different kits; the Signal Yracer works 
fine. Also like to let you know that ft 
fee| broud of hecoming i member of your 
Radio-TVY Club.’’ 

Robert L. Shuff. 1534 Monroe aAve., 
Huntington, W. Va.: ‘‘Thought 1 would 
drop you a few lines to say that § re- 
ceived my Edu-4it, and was realty amazed 
that Such a hargain can be had at such 
a low price. f have already started re- 
pairin® radios and phonographs. My 
friends were really surprised to sec me 
get into the swing of it so quickly. The 
Trouble-shooting Tester that comes with 
the Kit is reall¥Y swell. and finds the 
trouble, if there is any to be found.'" 
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TUNERS & 
AMPLIFIERS 















i 24L) Stereophonic ( 
ts encom 
Complete 24 watt stereo, pre-amplifier 
and arplifier in one tow cost unit. Net, 
$79.95 dEnclosure $10.00 extra). 


. 10LJ Amplifier . . . Low priced stereo 
4 and monaural amplifier. Net, $59.95 
TT ST 
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- Quality 
‘Performance es 
Low in 


h LJ8 Amalifier 
ee ear 

4 = monau-al amplifier with built-in pre- 

x k { amplifier. Net, $39.95 (Enclosure 

[08 


$10.00 Extra). 


SOTA Receiver... AM-FM Tuner, Stereo 
mee and Monaural Amplifier. Net. $149.95 
less Maltiptex (Enclosure $10.00 Extra). 
Write today for FREE literature on the 
complete Grommes Line.. 
BE GROMMES Div. of Precision Electrorics. Inc. 
9101-P King Ave., Franklin Park, Ilenois 


Please rush details on the Grommes Line. 
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AN 
A.C. OUTLET? 
IN CAR, BOAT, TRUCK, 
YOU HAVE IT, WITH A 


POWER 
CONVERTER 


Actually gives you 110 volt, 60 cycle A.C. from your 6 or 
12 volt D.C. battery! Plug converter into cigarette lighter, 
and operate lights, electric shavers, record players, elec- 
tric tools, portable TV, radios, testing equipment, etc. 


1223 


See Your Electronic Parts Dealer or Jobber, or Write: 


Sd 


Models from 15 te 300 
watts, priced as low as 


COMPANY 


1057 RAYMOND AVENUE 
Oe ee Latte 


in Canada. ATLAS RADIO CORP. LTD. — Toronto, Ont. 
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External Power 
Supply for 
Transistor Radio 


F you don’t use the earphone attach- 

ment on your transistor radio, its 
jack can serve as a handy connector for 
an external battery power supply. Use of 
an external supply, made up of standard 
flashlight cells, will save the set’s small 
internal batteries for occasions when true 
portability is needed. 

The earphone jack is usually of the 
closed-circuit type, wired to cut off the 
speaker when the earphone is plugged in. 
leads connected to the two un- 
grounded jack contacts should be re- 
moved, then spliced together to provide 
an unbroken circuit to the speaker. When 
this is done, disconnect the wire running 
to the ungrounded terminal of the bat- 






PHONE PLUG 


EXTERNAL 
BATTERY 


POWER 


TO SET 
INTERNAL BATTERY 
OLD 
EARPHONE 
JACK 
ON-OFF 
SWITCH 
= iN 
RECEIVER 


tery plug and connect it to the phone-tip 
contact of the jack. The shorting contact 
of the jack is connected to the battery- 
plug terminal previously disconnected. 

Wire up enough penlight or standard 
flashlight cells in series to match the 
voltage of the internal battery (usually 
9 volts). The leads from this external 
battery should be connected to a phone 
plug (possibly the old earphone plug). 
Be sure to wire up the plug so that the 
polarity of the external battery matches 
that of the internal one. 

Your external power supply is now 
ready to use. Just plug it in and the 
internal battery will be automatically 
disconnected. —Ronald Cerrato 


Always say you saw it in—POPULAR ELECTRONICS 








THE 1967 Each year thousands of electronics 
hobbyists eagerly await the new edi- 
ELECTRONIC tion of the Electronic Experimenter’s 

Handbook! And no wonder — each edi- 

5 tion presents dozens of challenging 
EXPERIMENTER c and intriguing do-it-yourself projects, 


plus invaluable charts and tables. And 


HANDBOOK this year’s Electronic Experimenter’s 
| Handbook is bigger and better than ever! 


9 BIG SECTIONS ON: 


Citizens Band 


Cubical Quad for CB 
Citizens Band Q Multiplier 
CB Channel Spotter 
SWR/ Power Meter for CB 


Stereo and Hi-Fi 


Space Saver Speaker System 
Direct Coupled Hi-Fi Amplifier 
Stereo Testing Made Easy 

FM Table Radio Turns Tuner 


Short Wave Listening and Ham Radio 


Compactron V.H.F. Receiver 
The Monitor Meter 

Mike Stands from Lamp Sockets 
BC-Eand DX Booster 


Electronics around the Home 
Build infrared Burglar Alarm 
Big Sound from Personal Portables 
Musical Telephone Holder 
3 Way Intercom 


Electronics in the Workshop VTVM Adapter for Multimeters 


In-Circuit Transistor Tester 
Universal Workshop Tester 
A.C. Transistorized Voltmeter 


Watch for the 1962 ELECTRONIC EXPERIMENTER’S HANDBOOK —on sale February 10th 
at your newsstand or electronic parts store. Or send in this handy coupon and wa’ll send 
your copy to you. 


—-.-~ELECTRONIC 
Pte 


HAN DBOOE 





February, 1962 


Only $1.00 


ia 0 a =~ MRe eens ae re 1 


Retail Sales Division 
Ziff-Davis Publishing Company 
One Park Avenue 

New York 16, New York 


| 
| 
| 
| 
| 
Please send a copy of the 1962 ELECTRONIC EX. | 
PERIMENTER’S HANDBOOK. | enclose $1.00 and 10¢ | 
to cover mailing and handling charges. (Canada and | 
Foreign $1.25 plus 10¢ postage.) , 
| 
| 
| 
| 
| 
| 
| 


NAME a — 
ADDRESS. 7 | = 
Ciyy_ = CS ZQNE STATE. 


(add 3% sales tax if New York City resident) 
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act CHRISTY 's Complete Course. Why 
re 
Method Home Trainillg makes leurn- 
ing eass'. You receive Comprehensive 
training 
YOU LEARN! You become qualified to 
open 
business or 
TV, 


Multi-Tester, Oscillator, Signal Tracer, 
Oscilloscope, sivtal Generator, Klee- 
tronie 
24” TV set (Optional) and other val- 
uable equipment 
fur 3 FREE BOOKS. No oblisration 


ed 


Wel 1 aA 


IG 


eA eee 
ELECTRONICS-RADAR| 





Satisfied With Jess? CTS Shop 


froin the start. EARN AS 


your own Electronies Repair 
to pain high pay as a 


Radlo, Electronics Teehnictan. 
19 TRAINING KITS INCLUDED! 


Timer. Regenerative Radio. 


sent. Send todiy 


——> ee ee ee ee ee eee ee 


CHRISTY TRADES SCHOOL, Dept. T-1014, [ 
3214 W. Lawrence Ave., Chicago 25 [ 
fran EARNINGS MABE WHILE Cease, (OF CAYENG UaTER | 
| oe Nee [ 
ABWBESS 244.6 vaideddd .aal. » Meee elles 5 ed eee d ce caked . 
ee Se a ee 


ma et 
AT LOWEST PRICES 


ALL ALUMINIZED GLASS TYPES 


Price Price Price 
Tube With Otd Tube With Old Tube With Old 
Type Tube Type ube Type Tube 
1OBP+4 $ 7.95 I7COP4 $11.50 21DEP4 $21.00 
12LP4 8.95 170K /CA 21DFP4 21.00 
14AIP4 14.00 BZ BRP4 17.00 21D0LP4 21.00 
I4ATP4 14.66 I7DLP4 17.00 21DSP4 21.66 
14B/E/CP4 10.06 I7H RP4 12.50 21IEP+4 14.25 
I4HP4 11.00 17L/VP4 12.50 21FPi 14.50 
14QP4 14.00 17QP4 1t.56 21WP4 16.00 
(4RP4 15.00 20C.DP4 13.50 21XP4 16.50 
14w/ZP4 11.00 20H /MP4 14.56 21¥P4 16.60 
14XP4 11.60 21AC/BS 21ZP4 15.50 
16DP+4 12.00 AMP4 15.75 24C/VP} 23.50 
16K /RP4 9.95 21AL/ATP4 16.75 24AEP4 24.56 
I6GLP4 12.50 2IAU/AVP4 15.75 24AHP4 26.50 
16TP4 9.95 21AWP4 15.75 24DP4 24.50 
16WP4 12.00 21IBTP4 16.75 27EP4 39.95 
I7AT/AVP4 12.50 21ICBP4 16.75 27RP4 39.95 
1I7BP4 9.95 2ICEP4 21.06 27SP4 46.95 

(7BIP4 11.50 21ICXP4 15.75 

METAL TYPES 
1I2UP4 12.60 i6GP4 14.50 ISAP4 16.00 
t6AP4 13.56 I7CP4 17.00 21AP4 19.75 
{6EP4 14,00 (7GP4 17.60 2iIMP+4 20.75 

(7TP4 17.60 

TEST TUBES 
8XP4 16.07 8Y P44 16.07 


ALL ALUMINIZED GLASS TYPES 
One Year Factory Registered Warranty 


Give size and number of old tube, set make and model if jossi- 
ble. Priees are POR CHICAGO, ILLINOIS. and tubes will be 
shipped express collect ulless otherwise specified. Tubes cannnt 
he shipped bs parcel post. 25° deposit required on COD ship- 
ments. Mintimum deponkt $10.00 

These tubes are mide from reprocessed (lass. 
cluding electronic pun are brand new. 

Return old tube under vacuum, prepaid. for refund of deposit. 
We pay shipping charre on orders for 5 or more tubes. We ship 
to the Continental U.S. and Canada, only. 


All matertais in- 


WRITE FOR COMPLETE LIST 


—PICTURE TUBE OUTLET— 


2922 MILWAUKEE AVE., CHICAGO 18, ILLINOIS 
Dickens 2-2048 
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POP tronics 
| \ Bookshelf 


SOR Pee 


% Se 


BASIC RADIO (in six volumes) 
by Marvin Tepper 


“Basic Radio” draws on the author's experi- 


ence in electronics publishing, education, 
and repair to clear- 

ly and accurately i 

teach the funda- am 6basic 
mentals of radio | redio 
communications. , by an. Tepe 
Principles are dis- : _won.t | 


cussed at the tech- 
nical institute level, 
and carefully pre- 
sented so that they 
can be grasped 
with ease. The six 
volumes in the set 
are titled, respectively, “DC Electricity,” 
“AC Electricity,” “Electron Tube Circuits,” 
“AM and FM Receivers,” ‘‘Transistors,’’ and 
“AM and FM Transmitters.”’ 
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Published by John F. Rider Publisher, Inc., 
116 W. 14th St.. New York, N.Y. Total num- 
ber of pages, 776. Soft cover, $13.85. Hard 
cover, $14.85. Volumes may be purchased 
individually at prices ranging from $1.90 to 
$2.70. 
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OSCILLATOR CIRCUITS 
by Thomas M. Adams, 
Captain, United States Navy 


The first of several volumes in a new Basic 
Electronics Series by Captain Adams, this 
book utilizes four- 
color diagrams to 
help the reader visu- 
alize the operation | 
of nine basic oscil- 
lator circuits. An in- 
troductory chapter 
covers the  funda- 
mentals of electron- 
ic circuit operation, 


 % 
» > 
a af Sao sqeeetet apions. Cain 


BASIC ERECTROMICs steiss 


OSGIUATOR 
GGUS 


by Thamns. M@ Alan 


and nine additional Basa 
chapters are devoted eheeieel 
to specific oscillator Seessss 
types. Suitable for eo 
home as well as vees 
classroom study, 2s 





“Oscillator Circuits” 
deals with crystal oscillators; Hartley: Col- 


| pitts; tuned-plate; tuned-grid; electron-cou- 
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pled; phase-shift; and blocking oscillators: 
multivibrators; and thyratron sawtooth 
generators. 


Published by Howard W. Sams & Co., Inc., 
1720 FE. 38th St., Indianapolis 6, Ind. 128 
pages. Soft cover. $2.95. 
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30 INSTRUCTION UNITS IN 
BASIC ELECTRICITY 


by €. E. Matson 


Designed for classroom use, this complete 
course in basic electricity may be employed 
on a junior high, 
Senior high. or 
adult education 
level. The material 
is presented in sim- 
ple, vivid form, and 
each instructional 
unit contains direc- 
tions for practical 
work to illustrate 
the theory. The ap- 
pendices offer the 
teacher an outline 
of the course, 
charts record 


INSTRUCTION 
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€.% MATSON 
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the progress of each student, lists of nec- 
essary equipment and supplies, a suggested 
shop laycut, and a bibliography. 


Published by McKnight & McKnight Pub- 
lishing Co., Bloominyton, Il. 127 pages. Soft 
cover, $1.70. 
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DIAGNOSES OF TV & RADIO FAULTS 
(Teach-R-Matic Study Course No. TV-1) 
by H. G. Cisin 


An automated course in diagnosing TV and 
radio troubles, this book contains 50 cards on 
Which multiple-choice questions are printed. 
These cards are used in conjunction with 
the ‘“Teach-R-Matic,” a rotary indicator 
which immediately tells the student whether 
his answer is right or wrong. The course 
may be used alone or with standard texts. 


Published by Harry G. Cisin, Publisher, 

Amagansett, N.Y. 16 payes. Soft cover. 

$4.90 (including the Teach-R-Matic). 
New Literature 

Norelco nas released a new high-fidelity 


equipment and components catalog. The 8- 
page booklet contains photographs and spec- 
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®No license required— may be used at once! 
® Meets FCC requirements for use with licensed 
Citizens’ Band stations, too! 


This is the new "Personal Messenger’—a superbly engineered 
2-way crystal-controlled transceiver so compact it fits in your hand 
—so flexible it con be used in thousands of applications! 11 tran- 
sistors and 4 diodes—superheterodyne receiver with exclusive tuned 
R.F. amplifier gives you twice the sensitivity and more than 40% 
more range than units with conventional circuitry! Powerful two-stage 
transmitter delivers more power output than similar units with the same 
rated input! Unmatched audio intelligibility and razor-sharp voice 
reproduction—avutomatic noise limiter— automatic vclume contro! — 
positive squelch control—elastic hand strap 


— operates on penlight or rechargeable $1 Og50 


nickel-cadmium batteries. 


ILLUSTRATED AT LEFT—The Viking “Messenger” —maximum legal power 
Citizens’ Band crystal-controlled transceiver. Excellent receiver sensitivity 
and selectivity—highly efficient transmitter punches your signal home ! Built-in 


squelch —AVC—ANL. With tubes, push-to-talk 
microphone and crystals for 1 channel. FROM $] 3495 


SE E. F. JOHNSON COMPANY 
~ 2401 Tenth Avenue $. W. * Waseca, Minnesota 
® Please rush me your full color brochure. 


NAME 
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ADDRESS 


Ch 2 ee ISTATE 
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GIANT CB SALE!!! 


Closing out our stock of CB kits. Originaily advertised at 
$39.95 up. Complete with power supply, tubes. crystal, 
cabinet, wire, instructions, etc. Less microphone. Note: 
transmitter must be tuned and tested by or under super- 
vision of person holding a first or second-class FC license. 
All sales final at this price. Thousands now in use. Rush 
your order in today while the supply lasts. 


C1 110 VOLT CB TRANSCEIVER KITS 919.95 
C1 12 VOLT CB TRANSCEIVER KITS $22.95 
[1 6 VOLT CB TRANSCEIVER KITS $22.95 


Element CB BEAM ANTENNA Reg. $19.93 
{mounts vertically or horizontally) Model SBA. 27. +11 99 
SALE 


a 5.99 | 


cce- -SPECIAL GROUND PLANE ANTENNA Reg. 
$12.98 ail aluminum-Model GP-27 (3 or ae 
$ 
8.69 
$ 
8.99 


$7.99 ea.) .. i 
fa) FON MAND HOT-ROD cB “ANTENNA Reg. $11.98 
1-ft. Continuousisy loaded fiberglass MIND + trunk 
lid mount SALE 
COMMAND CORSAIR- Model CCB- - “Reg. $19.98 
Bumper mount + heavy spring + 102” st. steel 
$9.99 
S 
6.89 
1,99 
[} 22- -PC. cB ‘SILENCER “KIT! ‘Model NAN-I Reg. 
$8.95 spark plug & distributor suppressors + gen. $3. 49 
cond. and GNS SALE 
ff] RG8u COAXIAL CABLE...... 100 feet for $7.99 
-] RGS8u COAXIAL CABLE....100 feet for $2.99 


witip 
a 
Check items wanted. Return ad or order with check or money 
c.o.D. 








whip SA 

[] GENERATOR NOISE SUPPRESSOR Model CNS 
Reg. $3.98 tuneable for CB band (3 or more— 
$1.49 ea.) omens ALE 


SALE 
cjcommanD ‘COIRSAIR I Model CBB-2 Reg. $22.95 
double bumper mount + spring + 102” st. steel 
SALE 

order {include postage. excess returned). Sorry, mo C.O. 


whip .. 
(jy cOMMAND STANDARD tl Model CS-2 Reg. $9.98 
heavy duty hody mount + spring + 102” st. are 
GROVE ELECTRONIC SUPPLY COMPANY 
4103 W. Beimont Ave., Chicago 41, Ill. 
T] Rush items checked 


CL! Send latest CB sale Catalog 
Name 


Address 
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BEACON 


THE ULTIMATE IN CITIZEN BAND 
BASE STATION ANTENNAS 


Improves signal/noise up to 20 DB by eliminating 
precipitation static 


The new MARK IIL Super Beacon with exclusive 
“Static Sheath’’* is the most efficient, most rugged 
27 mc. base station antenna made! 19 feet overall, 
MARK II places the radiated signal directly on the 
horizon for maximum contact with mobile units. 
The “Static Sheath’’* is a protective, highly attrac- 
tive gray plastic covering that virtually eliminates 
noisy precipitation static... increases receiver sensi- 
tivity up to 20 DB! Furnished with launcher- 
matcher cable and coax connector: eliminates ground 
radials or skirts. 50 ohm tmpedance. Easily installed 
with clamp mounting. U.S. Process Patent 2,938,210 


Your Electronic Parts Distributor has the MARK Il in 
Stock for Immediate Delivery. 


- MARK MOBILE, Inc. 


J 
7 Dept, PE-2 , 5441] West fate Ave. 
Stokie, Illinois 
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Bookshelf 
(Continued from page 31) 


ifications of the four “Continental” tape 
recorders, and describes the full line of 
Norelco T-7 high-fidelity loudspeakers. Cop- 
ies are available from North American 
Philips Co., Inc., High Fidelity Products 

, 280 Duffy Ave., Hicksville, L.I., N.Y. 


A 4-page circular released by Supreme Pub- 


| lications describes their newly published 


“1962 Television Servicing Manual” and 
other available books. Write Supreme Pub- 
lications, Highland Park, Ill., for a copy. 


Now available from Allied Radio is a 144- 
page “Discount Stereo Record and Tape 
Catalog.” Organized into three sections, it 
details more than 1600 of the latest stereo 
record releases, 300 monophonic recordings, 


and about 800 4-track stereo tapes. Included 


are monophonic ‘talking-book’’ children’s 
records and foreign-language listings. Con- 
tact Allied Radio Corp., 100 N. Western 
Chicago 80, Ill., and request Catalog 
+211. —30—- 


COMING NEXT MONTH 
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The  engrossed-looking 
gentieman on our March 
cover is checking up on 
“Emily,’’ P.E.’s_ slightly 
inebriated robot. She'll 
stagger along the white 
line controlled by her 
sensitive photocell and 
dual driving wheels. 


ON SALE 
FEBRUARY 27 


@ LOW-FREQUENCY CONVERTER 
This two-tube project, which can be 
used in conjunction with almost any 
communications or broadcast set, lets 
you listen to the rare band of fre- 
quencies below the broadcast band. 


LEARNING ELECTRONICS AT HOME 

Part Il of our special report on elec- 
tronics training schools tells you all 
about correspondence schools and ex- 
plains how they can help you get 
ahead in your electronics career. 


AUTO TEMPERATURE GAUGE 

An all-electronic gauge which can in- 
dicate oil, water, or cylinder-head 
temperature, this ingenious gadget 
replaces gauges that Detroit left out. 
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NOW ANYONE CAN MAKE AS 
FINE AN AMPLIFIER AS FISHER 


with this new Fisher StrataKit! 


Introducing a totally new approach to stereo kit design. 


When the KX-200 Control Amplifier, first of the 
new line of Fisher StrataKits, made its appear- 
ance, the entire concept of high-fidelity com- 
ponents in kit form entered a new, exciting 
phase. For the first time, there are kits backed 
by a name with the tradition, acceptance and 
stature of Fisher. 


Before Fisher could stake its reputation on a 
product completed by the purchaser, two re- 
quirements had to be unconditionally satisfied. 
First, the performance of a Fisher kit had to 
meet the same guaranteed Fisher laboratory 
standards no matter who assembled it—-Fisher 
laboratory technicians or a fotally unskilled 
and inexperienced builder. Second, construct- 
ing the kit had to be a pleasure, not a problem. 


Fisher engineers have responded to both of 
these unusual challenges brilliantly, as will be 
evident to any builder of the KX-200 StrataKit. 
He will own the finest 80-watt Stereo Control 
Amplifier that Fisher knows how to make. 


The StrataKit method of kit construction permits 
assembly by easy, error-proof stages (strata), 
each stage corresponding to a particular page 
in the Instruction Manual and to a separate 
transparent packet of parts, separately identi- 
tied. Major components come already mounted 
on the rugged chassis, and wires are pre-cut 
for every stage—which means every page! 


Errors of omission, if any, can thus be checked 
stage-by-stage and page-by-page — before 


EXPORT: Telesca Internotional Corp., 171 Madison Ave., N.Y. 16, N.Y. In Canada: Tri-Te! Associates, Ltd. 


February, 1962 


proceeding to the next stage. There are no sur- 
prises with a Fisher StrataKit, only the pleasure 
of accomplishment and of effortless learning. 


Outstanding features of the Fisher KX-200 StrataKit: 


80 watts IHFM music power—the maximum available 
today with any control-amplifier kit. Harmonic distor- 
tion 0.4%. Hum and noise 93 db below full output. 


Built-in d’Arsonval laboratory-type calibration meter— 
a Fisher exclusive. Permits precise adjustment for peak 
performance; assures optimum results from the start 
and in the years ahead. 


Level control facilities for a center-channel speaker 
without the need for an additional amplifier —unlike 
any other kit now available. 


Architectural brass-finish control canel to match all 
other standard Fisher-built components and to fit stand- 
ard Fisher component cabinets. Price $169.50* 


Coming Soon: The Fisher High-Sensitivity, Wide-Band, 
Stereo-FM Tuner StrataKit. 


“Less cabinet; slightly higher in the Far West. 


USE THIS COUPON FOR FURTHER INFORMATION 


Fisher Radio Corp. 
21-52 44th Drive, Long Island City 1, N. Y. 


i 
4 
i 
i 
i 
Please send me the following FREE Fisher literature: : 
L] Complete details and specitications on the t 
Fisher KX-200 StrataKit. : 

L] The 1962 Fisher Handbook, a 49-page illustrated # 
reference guide and component catalogue for : 
custom stereo installations. : 

I 
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4-SET COUPLER lets you operate 
up to 4 TV or FM sets at one time 
from one antenna. Install in attic 


Model No. PC-4. 


or basement. 


WALL FEED makes neat, weather- 


proof antenna lead-in to attic or 





crawl space. Model No. 626. 


Available from radio parts distributors coast 
to coast...or write Dept. PE - 262 for catalog 


on complete accessory line. 


Mosler, 


4610 N. LINOBERGH 


CITIZEN BAND 


CLASS “D” 


CRYSTALS 


3rd Overtone: Hermeticalty. Sealed 
l -0058% tolerance—Me require- 


BRIDGETON, MISSOURI 


ments. 1/7 pin esaeiie rare i 95 


es ( aan une avatl. 
e. 
te ence «| AEE 23 FREQUENCIES $295 
and handling) IN STOCK! EACH 
The following Class ‘‘D‘’ Citizen Band frequencies in 
stock (frequencies listed in megacycles): 26.965, 26.975, 
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27. 065, 


27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27. (55, 
27.065, 27.175, 27 185. 27.205, 27.215, 27.225. 


Matched erystal sets for atl CB units . . 5.90 Per set. 
Specify equipment make ini model numbers. 


RADIO CONTROL CRYSTALS 


in HC6/U HOLDERS--SIX FREQUENCIES 
In stock for Lames delivery (frequencies listed in messa- 
evelest: tolerance 0. 1 pin spacin O50 pin diameter 
(.093 Pins aviilable. wid 15¢ por ee Sheaity frequency. 


26.995, 27.045, 27.095, 27.145, 
27.195, 27.255 ...... $295 


E 
(add 5¢ Per crystal for postage and handling) 


Send for FREE CRYSTAL CATALOG #961 
WITH OSCILLATOR CIRCUITS 


Now! Engineering samples and small quantities for 
prototypes now maae either at Chicago or at Ft. 
Myers plant. 24 hour service! 

CHICAGO PHONE GLadstone 3-3555 


All orders Shipped ts? Class Maif. Rush order to: 


TEXAS CRYSTALS 


Dept. P-22. 1000 Crystal Drive, Fort Myers, Fia. 
For fastest possible service, Phone WE 6-2100 
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VIVM KIT 
The Model 222 VTVM produced by EICO 


(Electronic Instrument Co., Inc., 33-00 
Northern Blvd., Long 
Island City 1, N.Y.) 


measures resistance as 
well as d.c. and ac. 
voltages entirely elec- 
tronically. Voltages to 
1500 volts a.c. or d.c. 
are handled in five 
ranges; resistances 
from 0.2 ohms to 1000 
megohms are covered 
in another five ranges. 
Input impedance is 11 
megohms on dec, 1 
megohm on a.c. The unit is supplied with 
EICO’s ‘“Uni-Probe,” which can be siitched 
from a.c. volts to d.c. volts simply by turn- 
ing the tip. The Model 222 sells for $27.95 
in kit form, $42.95 factory-wired. 


INTERCOM KIT 


You can have both indoor and outdoor com- 
munications with the new Heathkit inter- 
com system. There are separate “talk”? and 
‘“listen”’ level 
controls on 
the transistor- 
ized master 
unit, and pro- 
vision is made 
for up to five 
remote sta- 
tions. The in- 
door and out- 
door remote 
stations are 
each supplied 
with 50 feet of wire, and the indoor remotes 
can be switched by the master to be heard 
at any other remote in the house. The 
master station itself can call any individual 
remote or all remotes at once. Indoor re- 
motes (GD-131) sell for $8.95; outdoor 
remotes ({GD-141) for $5.95; and the master 
unit (GD-121) for $29.95. (Heath Company, 
Benton Harbor, Mich.) 





SCREW-HOLDING SCREWDRIVERS 


A complete line of screwdrivers for holding 
and starting extremely small Screws (sizes 
(Continued on page 38) 


Always say you saw if in—POPULAR ELECTRONICS 










4 
NOW 
| a van after! 


NG 


BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


BETTER...Training that is proved and tested 
in Residence School shaps and 
laboratories, by a Schcol thae ts 
the OLDEST and LAF.GEST of 
its kind in the world. 

MORE COMPLETE... You learn ALL PHASES of 

T elevision-Radio-Elect>onics. 
LOWER COST... Other schools make several courses 

out of the material in our ONE 

MASTER COURSE... and you 
pay more for less trairing than 
you get in our course ac ONE 

LOW TUITION! - 
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eet You get all infornsation 
TOP PAY...UNLIMITED OPPORTUNITIES Ut eee EL 





E VU eS 
LIFETIME SECURITY CAN BE YOURS! PP aR Sah 
You are needed in the Television, Radio, and Electronics industry ! WILL CALL 


Trained technicians are in growing demand at excellent pay—in 
ALL PHASES, including Servicing, Mar ufacturing, Broadcasting and = 
Communications, Automation, Radar, Government Missile Projects. 


NATIONAL SCHOOLS SHOP.METHOD 
HOM eee with newly added YOU GET... 

essons an equipment, trains you in . : 

your spare time at home, for these un- © 19 Big Kits—YOURS TO KEEP! 


limited opportunities, including many e Friendly. tnstruction ard Guidance 
technical jobs leading to supervisory © Job Placement Service 
Positions. ® Unlimited Consuitatior 


® Diploma—Recognized by Industry 
YOU LEARN BY BUILDING EQUIPMENT ® EVERYTHING YOU NEED FOR 
WITH KITS AND PARTS WE SEND YOU. SUCCESS! 
Your National Schools course includes 
thorough Practical training—YOU LEARN 


BY DOING! We send you complete stand- IMPORTANT 


ard equipment of professional quality for 
building various experimental’ and test SEE OTHER SIDE 
units. You advance step by step, perform 
more than 100 experiments, and 

you build a complete TV set 

from the ground up that is yOurs em» qo comm qm come come com cee cee oe ee ee ee ee oe oe 
to keep! A big, new TV picture 

tube is included at no. extra 

charge. i 


™ EARN AS YOU LEARN. wert 


show you how. Many. students ‘ oe 
pay for their course—and ont Yes, | want to make more money in Electronics 


while studying. [ TV-Radio. Send me your FREE Fully-Iliustrated 


GET THE BENEFIT OF OUR Opportunity Bock and Actual Lesson today. 
» OVER 50 YEARS EXPERIENCE 











APPROVED FOR 
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GI TRAINING 
cI NN gg eI ee ES Age 
ACCREDITED 
MEMBER Address 
City Zone State 
; { 
NATIONAL *e a SCHOOLS [] Check here if interested only in Resident Training at Los Angeles. R2G-22 
World-Wide Training Since 1905 Veterons: Give dote of discharge 
Write to Dept. R2G 
4000 So. Figueroa Street NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART 


Los Angeles 37, California 


HALF-TRAI 


) Be a MASTER TECHNICIAN in 


ELECTRONICS -TV-RADIO 


em eae ed RYT 
ONE MASTER COURSE 








: : : PHASE 1 
a When |! en- As field direc- wes. TELEVISION PHASE 5 
5 rolled with tor of Berean = INCLUDING COLOR Ty FCC LICENSE 
at N.T.S. last Mission Inc., | a lene of homes have at PREPARATION 
. November, | have complete is beeen’, Set. Color TV License holders 
A a &coming more ave a wide range of 
was trained as charge of our 4 Popular daij : top jobs Q 
é : z ae ily. Ty Stations FCC 1; open to them. 
a Seismograph radio work. ar in number, need 2 C License now a 
Observer. | was promoted With the expert advice and and repair ag aintenance Gomme Most 
to that job on May Ist of training | am receiving from ig opportunities ion jobs. 
this year. With your school youl can do my own repairs Reore 6 
and my practical work in on our recorders and P.A. PHASE 2 MICROM nes 
the field, my superiors re- systems, besides keeping our RADIO—AM & FM These are the 
cognized that | was capable radios going. My training rea in homes, car communications syste 
, : : SCNools, ali need : of the future, aj ms 
of handling the job of Seis- from N.T.S. helps keep us on upkeep. Stations expert used in track; already 
mograph Recording. My su- the air. | feel privileged to | 2 FM becomes st contacting satellites 
periors highly praise your be a member of such a fine entire hangers boom — PHASE 7 
school. The day ! enrolled institution. ae AUTOMATION 
started me off to success. Rev. Enoch P. Sanford PHASE 7 COMPUTERS 
3 omation and 
Base Mersieks ELECTRONICS Computer electronics 
Computers, Data. are the new tools of 
Thanks to ! have a TV- E rocessing machine industry and commer 
N.7.S. | have Radio shop in Electronic Controls,” stilted Technicians ai 
4 oie 206 business of Yorkville, IIli- om agen Missile Systems in hese fields are 
cm : re new fields where Breat demand at 
: ; my own right nois, about 4 \ Electronics play a top pay. 
eae se in my home. ! miles from my : vital role, PHA 
i. =" am still in the home, and it BROADCASTIN 
Air Force but | have paid has been going real good. PHASE 4 COMMUNICATIONS 
for all my equipment with | started part-time but | got ie SYSTEMS the entertainment 
money earned servicing TY so much work that | am Bee os ae of Hi-Fj. ee commerce, 
sets. Yes, N.T.S. gave me my doing it full-time. Thanks to industrial or broadcasting have ea 
start in television. National Technical Schools. make titess intercoms semen Installation 
. is a hi ainte 
Lovis A. Tabat Alvin Spera specialized aphly equipment aa 


important field. trained technician 
ow. 


aa aaa ae 





RESIOENT TRAINING 
AT LOS ANGELES 
If you wish to take your train- 
LYM a ee LY 
Ha ayy in Los Angeles—the 
ee eee aS 
kind in the world—check 
special box in coupon. 


rf 


VIA AIR MAI 


Approved for Gi Training 


& 


EVO PURSUE OS (Nt) Rs 


WOALD-WIDE TRAINING SINCE 1905 


— POSTAGE WILL BE PAID BY— 
NATIONAL fitch, SCHOOLS 


WORLD-WIDE TRAINING SINCE 1905 


4 4000 So. Figueroa Street 
Los Angeles 37, California 


Address correspondence to Dept. R2cG 
4000 So. Figueroa Street 
OS OCR PAR Oe 


National Technical Schools also 
offers complete Home Study Train- 
ing Programs in Auto Mechanics 
MC A ee 
Refrigeration-Electrical Appliances. O 
For information and Free Book 
write the School, Department RDC, 
stating course desired. 
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FEISeCINar 


A precision engineered transceiver for Citizens Band 
licensees seeking outstanding design and performance. Camplete with 1 transmit crystal, 1 re- 
Tunable dual conversion superheterodyne receiver cov- ; 3 
ering all 23 channels. Two crystal control receive posi- Cee Siyecals nem style ceramic micro- 
tions. Push-to-talk operation. Three way power supply phone and coil cord... $199.50 
for 6/12 vde and 115 vac. Five watts plate input. Certi- 

fied tolerance +.005%. Size 542” x 812” x 9” deep. 


Advanced engineering featured in the 
Executive Model 100 


@ NEW crystal filter minimizes adjacent 
channel interference. 

@ NEW built-in calibration circuit. 

@ NEW International NR squeich. 


@ NEW 12 position crystal contro! transmit 
channel selector. 


@ NEW front panel microphone jack. 


@ NEW provision for connecting external 
speaker and S/meter. 


FREE INTERNATIONAL’S 
1862 CATALOG 


International Crystal Mfg. Co., Inc. 
18 North Lee, Oklahoma City, Okla. 


Your buying guide for pre- Rush FREE 1962 Catalog PED 
cision radio crystals and 
quality electronic equip- Name - oe 





ment. Complete data on Please print 
International's Citizens 
Band transceivers and 


accessories. 
Send for it TODAY! 


Address - =e 





Crys. ee ONC State 





@eeeeeeeseeeneseesenetesns 
aheenpmpanmecteoengpepnaneenaeer? 
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INTERNATIONAL Crystal Manufacturing Co., Inc. @ 18 North Lee @ Oklahoma City, Okla. 


February, 1962 
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Products 
(Continued from page 34) 


from 
Hunter “Magic Tip” 
three different 
lengths (212", 
4” sand ‘f” )sy 
they sell for 
under $3.00 
each. In everv 
case. the hold- 
ine mechanism 
is internal and 
fully automat- 
ic. To lock the 
screw on the tip of the driver, the user 
nerely presses forward on the handle; this 
rotates a small spring-steel wire which runs 
down the blade, wedging it into the head of 
the screw. (R. N. Hunter Sales Co., 9851 
Albertus Ave. Santa Fe Springs, Calif.) 


=00 to #2) has been added to the 
Supplied in 


line. 





CB MICROPHONE 


A desk-type ceramic microphone, specifical- 
ly intended for Citizens Band base-station 
use, is being marketed by Turner. The Mod- 
el 254C, which uses the same ceramic car- 
tridge as the Turner Model 350C, has been 





© 17 Tube Performance 


e 6 Crystal Controlled Channels 
¢ Manual Tuning of All 23 Channels 
¢ Dual Superhetrodyne Receiver 





¥ 


ENGINEERED BY TRAM E 


PRESENTING — The TR-70 CITIZEN'S BAND MOBILE RADIOPHONE. At last — 


desi«’ cc for clear, distinct, voice transmis- 
sion. it has a frequency response of 80-7000 
cycles and an output of -54 db. Provision is 
made for the actuation of a transmit/receive 
relay, and two ‘‘on/off” switches are includ- 
ed. One of these is a “touch bar” type; the 
other is a lever which can be locked in the 
‘‘on” position. The handsomely-styled unit 
should please the eye of almost any CB’er. 
Price: $14.10. (Turner Microphone Com- 
pany. 901 17th Street, N.E., Cedar Rapids, 
Iowa.) 


ELECTRONIC THERMOMETER KIT 


Radio Shack recently introduced the ‘‘Nova- 
therm,’’ an electronic thermometer that 


measures a temperature range from —20°F 
device, 


to 120°F. This 
semiconduc- 
tors, has an 
accuracy of 
+1,°F and can 
provide read- 
ings of two 
different tem- 
peratures at 
two different 
locations. It 
registers light- 
ning-fast reac- 


which utilizes 
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a mobile that will reolly get out. Copy your stations from locations you never thought 
possible. Extended range ond fewer ‘dead spots” are now yaurs with the hottest 
mobile on the market. 
With 100% modulation you will be transmitting with the crispest signal ever. Be free 
from adjocent channel interference and have four wotts of undistorted oudio at your 
fingertips as well as 3.5 watts MINIMUM output. This mobile combines TRAM bose 
station performance with mobile compactness. It is designed to operate on either 
6 or 12 volts DC. 

The companion TR-27 Base Station as advertised 

in January issue of Popular Electronics — $239 


@ TRAM ELECTRONICS 
P. ©. BOX 187, WINNISQUAM, N. H. 
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¢ Pi Network & Harmonic Trap 
¢ Adjustable Squelch 


Series Gated Noise Limiter 
¢ Transistorized Power Supply 


© 6 or 12 Volt D.C. Input 








FOR MORE DETAILED INFORMATION 


AND SPECIFICATIONS, WRITE TO 


tions to temperature change and will take 
readings up to 1000 feet from the sensing 
unit without recalibration. The Novatherm 
kit sells for $19.95; the unit can be pur- 
chased fully wired for $29.95. An accessory 
kit, extending the range of the Novatherm, 
1s available for $3.95. (Radio Shack Corp., 
730 Commonwealth Ave., Boston 17, Mass. ) 


RABBIT-EARS FOR SWL’S 


Short-wave listeners who, for one reason 
or another, are not able to erect an outdoor 
antenna will be interested in the Hy-Gain 
Model SWI indoor antenna system which 
consists of a 
set of telescop- 
ime ‘“‘rebbit 
ears’’ mounted 
on an antenna 
tuner. It cov- 
ers the fre- 
quencies from 
s to 30 me, 
and may be 
matched to the 
input of any 
short-wave re- 
ceiver; separate “match” and “tune” con- 
trols are provided. In addition to its normal 
use, the unit can easily be adapted to act 
as a tuner for an outside antenna. Price. 
$14.75. (Hy-Gain Antenna Products, 1135 
N. 22nd St., Lincoln, Nebr. ) 


WALKIE-TALKIE KIT 


A low-cost, do-it-yourself version of the 
‘“Spacephone,” a transistorized walkie-talkie 
produced by Electrosolids, is now available. 
The assembled 
radiomeasures 
212 x5”", weighs 
only 8 ounces 
with battery, 
and hasarange 
of 4% mile (up 
to 2 miles un- 
der favorable 
conditions). A 
printed-circuit 
board simpli- 
fies the con- 
struction, and 
a screwdriver =  »9@ 23mm 
and soldering  % 

iron are the 

only tools required for assembly. 
“Spacephone” kits are being offered at two 
for $29.95, about half the price of the fac- 
tory-wired version. (Electrosolids Corp., 
12740 San Fernando Rd. N., Sylmar, Calif.) 


CODE PRACTICE DEVICE 


The ‘‘Codome,’’ a Morse-code self-teaching 
device marketed by the Accentrome Corp., 





The 
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117 Crestmont Terrace, Collingswood, N. J., 
automatically transmits code characters in 
random order. 
The alphabet 
and numbers 
are divided 
into 6 groups 
of 6 characters 
each; any 
group-—or the 
complete al- 
phabet — can 
be selected for 
random trans- 
mission. Trans- 
mission speed is about 6 words per minute, 
and both audible (buzzer) and visual (flash- 
ing light) signals are produced. An external 
code oscillator may be connected, if desired, 
to replace the buzzer, and a built-in manual 
key allows you to practice sending. Price, 
$17.95. 


WIRELESS BROADCASTER/ AMPLIFIER 


A wireless broadcaster available in kit form 
from Lafayette Radio Electronics Corp., 111 
Jericho Turn- 
pike, Syosset, 
L. J,, N- Y., Gan 
also be used 
as an audio 
amplifier. De- 
signed for ei- 
ther crystal or 
magnetic mi- 
crophones or cartridges, the device will 
broadcast through AM radios or through a 
4 -8ohm PM speaker. The KT-195 sells for 
$11.95. A factory-wired version (Model LA- 
23) costs $14.95, and a crystal microphone 
for either unit (Model PA-73) is $2.95. 


COMPACT TUBE TESTER 


The Model 1000 mutual conductance tube 
tester produced by Mercury Electroiics 
Corp,, ae 
Roosevelt 
Ave., Mineola, 
N. Y., accom- 
modates all 
the new tubes 
—including 
Nuvistors, 
Compactrons, 
Novars, and 
10-pin types. 
Tests can be 
made for dynamic mutual conductance, 
interelement shorts and leakage, grid emis- 
sion, and gas. Additional features of the 
Model 1000 include automatic line voltage 
regulation and built-in pin straighteners. 
Said to be the most compact of its type, the 
tester sells for $79.95. 30— 
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New 70-Watt Integrated 

















New 





Transis- Stereo Amplifier ST70 
1 ‘nrized ai Kit $94.95 Wired $149.95 
1 Stereo/ a ere = 
j Mono ye 8 « [tn eum eS ee] 
4-Track 2 & £ : = a 
Tape e e ® © @ i@ @ 
Deck . New FM-AM Stereo Tuner ST96 ie 
RP100 Kit $89.95 Wired $129.95 New 40-Watt Integrated 
Semikit (electronics ia kit Incl. FET Stereo Amplifier ST40 
form) $299.95 Wired $399.95 Kit $79.95 Wired $129.95 


FM Tuner HFT90 
Kit $39.95 Wired $65.95 
incl. FET Metal Cover $3.95 
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28W Integrated ———— Stereo Preamplifier HF85 
Stereo Amplifier HF81 AM Tuner HFT94 Incl. FET Kit $39.95 Wired $64.95 














Kit $69.95 Wired $109.95 Kit $39.95 Wired $65.95 
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Citizens Band Over 2 MILLION 






NEW FM-Multiplex 
Autodaptor Mx99 



























Kit Wired Kit $39.95 
100W HF89: $99.50 $139.50 Wired $64.95 
JOW HES72.$73:95 5114.95 (Patents Pending) Bookshelf Speaker System 


(28W HF86: $43.95 $ 74.95 HFS1 Kit $39.95 Wired $47.95 





Citizens Band Transceivers | 
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$59.95 























Wired Transceiver #740 EICO instruments in 
$89.95 a ee use throughout the 
; Ur with world. Compare, take 
ai eee a : them home — right 
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Kit $49.95 Wired $79.95 


budget terms. 
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New Metered 
Variable Auto- 
Transtormes AC 


Peak-To-Peak 
VIVM =232 











Bench Supplies & Uni-Probe® DC—5 MC 
Model ce Pat. =2,790,051 5” Scope =460 
(3 amps) : Kit $29.95 Kit $79.95 
Kit $35.95 Wired $47.95 Wired $49.95 Wired $129.50 
Model 1078 (712 amps) VIVM =221 5” Push-Pull Scope =425 
Kit $42.95 Wired $54.95 Kit $25.95 Wired $39.95 Kit $44.95 Wired $79.95 
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tes MEE SSS ERE gf ol, Ae EC tree Calaldt dees See 
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Wired $16.90 Ne ee License, ere 36-page 
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Extra-filtered for City. West 
transistor equipt. =1060 AEE ES Kit $19.95 add 5% in the 
J Kit $38.95 Wired $47.95 ee | Wired $28.95 Da 
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the key to your future 


CCMINHE Electronics Age ... Outer Space ... FCC License . . . Color 

TV ...Earn While You Learn... Radio Astronomy... BS.E.E. 
Degree ... Technieal Writing ... Big Pay ... Computer Specialist .. .” 
Any of these sound familiar? If so, it’s likely that you've been reading 
some of the advertisements for electronics training schools. If you’ve 
paid any attention to these ads, you know that they point to an almost 
unlimited future in the field of electronics. They indicate that there are 
thousands of Job openings today, with many thousands more to come in 
the years ahead. 

But what are the facts? Is the picture really this bright? Can you 
step into a rewarding career by spending the next year or so at intensive 
study? The answer is unquestionably, “Yes.” Why? To find out all 
about electronics schools and the status of the professional electronics 
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technician today, we've poured through 
reams of government and independent 
manpower surveys. We've questioned 
dozens of schools, and we’ve interviewed 
leaders of the electronics industry. De- 
spite a certain confusion in terminology 
(there are at least four different de- 
scriptions of an “electronics technician’’), 
certain facts are quite clear. 

The electronics field is expanding at 
a fantastic rate, and the advertisements 
tell only part of the story. If all of 
the schools operated all of their training 
facilities at full blast. they would still 
have difliculty in filling present job open- 
ings. And they wouldn't even make a 
fair-sized dent in the potential jobs due 
to open up within the next few years. 

You will need training and more train- 
ing to qualify for the newer develop- 
ments in electronics. There has never 
been any room for the ‘“screwdriver-and- 
pliers mechanic” in the electronics field. 
The half-trained or “self-taught” man 
is equally lost. There ts only one way 
to enter or to advance yourself in the 
electronics industry. You must study a 
planned program under the direction of 
qualified instructors. And that’s where 
electronics schools come in. 

There is an electronics school to fit 
every specific need and every pocket- 
book. Our survey shows that there are 
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at least 240 schools in the United States 
offering some form of electronics train- 
ing. Over 50 of these provide home- 
study courses. Another 150 schools have 
evening classes. This means that there 
is really no excuse for someone who 
wants to enter the electronics field, but 
feels that he has no chance because he 
lacks training. 

So where does this leave you? Let’s 
say that you're wise enough to realize 
the value of electronics training. But 
which school and which course will be 
best for vou? Your first step is to decide 
which particular branch of electronics 
you want to enter. Then find out the 
qualifications (and rewards) for this 
specialization. Next, determine what 
training the various schools have to of- 
fer, and how they operate. This will tell 
you which school will ‘“‘phase in” with 
vour particular needs. 

For purposes of the survey, we defined 
an electronics technician as ‘“‘anyone 
whose job duties demand a basic knowl- 
edge of electronics, as well as specific 
knowledge of a particular electronics 
field, but who is not a graduate en- 
gineer.”’ With this in mind, we arbitrarily 
divided the entire electronics field into 
five sections. Actually, some sections 
overlap others. But each has certain 
characteristics that make it stand out. 
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SERVICING 


4 LTHOUGH not the larg- 

‘4 est and not necessarily 
the most rewarding, radio 
and television repair is still 
the best known phase of 
electronics. Today, there 
are nearly 90 million TV 
sets in the United States, 
not to mention the millions 
of radios, hi-fi systems, 
phonographs, and tape recorders. All of 
these devices. needless to say, will re- 
quire touch-up and repair at some time 
in their lives. This means 100,000 jobs 
in home electronics servicing at present, 
with an estimated increase of 15% per 
year over the next seven years. 

Even in large metropolitan areas 
where the TV repair business is most 
competitive, a trained repairman can 
earn from $6000 to $10.000 per year. 
However, to make the top end of this pay 
scale, a repairman must be thoroughly 
trained in more than one specialty—color 
TV, for example, is a subject that is al- 
most impossible to master without pro- 
fessional training. And while the radio/ 
TV repair field offers the greatest oppor- 
tunity for self-employment, complete 
training in all phases of home electronics 
is of utmost importance to the man who 
is seriously planning to enter this end 
of the business. 
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BROADCASTING 


O SOME, radio and tele- 
T vision broadcasting is the 
most glamorous phase of 
electronics. With just a lit- 
tle imagination, you can vis- 
ualize yourself as technical 
director on some network 
variety show, taking your 
coffee break with Dinah 
Shore. In reality, however, 
most cameramen, technical directors, 
sound men, and so on are not in the 
business for its glamour. Our survey 
shows that starting salaries in this field 
are in the $6000-per-year bracket, with 
top technical personnel receiving $14,000 

and these figures are for a 40-hour, 
“*full-coffee-break”’ week! 

To some degree, this relatively high 
pay scale is the result of the rapid ex- 
pansion in the field. Take TV as an ex- 
ample. In 1952, there were about 100 
TV stations. Today, there are roughly 
900 such stations, and the supply of 
trained personnel has never quite match- 
ed the demand. 

The most important consideration for 
training in this field is the fact that 
you must hold a first-class radiotelephone 
license for just about any position. For 
this reason, most electronics schools now 
include license preparation as part of 
their courses. 
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OBILE and communications radio is 

another branch of electronics that 
has expanded into a big business over- 
night. Ten years ago, there were about 
100,000 licensed communications stations 
in use. These included stations for po- 
lice and fire departments, airlines, the 
merchant marine, pipelines, telephone 
companies, taxicabs, railroads, trucking 
firms, delivery services, and so on. To- 
day, there are over a million such sta- 
tions on the air, and the number is 
growing constantly. 

About 60% of the technicians working 
in this field are employed by service 
companies who install and maintain 
equipment on a contract basis. Another 
10°, are employed by state and munici- 
pal governments as civil service em- 
plovees. The remaining 30% is divided 
between employees of the merchant ma- 
rine, airlines, telephone companies, and 
individual technicians who operate their 
own service companies. 

Although actual earnings will depend 
upon the individual, the average is quite 
high. For example, a typical mobile ra- 
dio service maintenance contract pays 
about $100 per month. It’s quite possible 
for a trained technician to maintain 
eight to ten such mobile stations single- 
handed, while some individuals are now 
covering 15 stations by themselves. 

Besides a first-class radiotelephone li- 
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COMMUNICATIONS 





cense, the person interested in communi- 
cations must have practical experience 
with communications equipment. And 
this is the snag. Since you are not per- 
mitted by law to use or operate such 
equipment without a license, or without 
being under the direct supervision of a 





licensed operator, your chances of by- 
passing formal electronics training and 
breaking directly into the communica- 
tions field are Just about non-existent. 
Fortunately, most electronics training 
schools already include mobile radio 
courses (sometimes called communica- 
tions courses) as part of their programs. 


POPULAR ELECTRONICS 


HE TERM “industrial electronics” is 

just about as broad as the term “elec- 
tronics technician.” For that reason, it 
has been next to impossible to pin down 
exact figures as to the number of people 
employed in this field. It is even more 
difficult to predict the future needs of 
this vast and rapidly growing branch of 
electronics. 

For example, there are about 3300 
computers and electronic processing ma- 
chines now in use (excluding those op- 
erated by the military). The estimated 
non-military potential is for 50,000 to 
60,000 such machines and this figure 
assumes no increase in our population! 
While a widespread use of this equip- 
ment may wipe out armies of semi- 
skilled clerical help, it will create even 
greater needs for trained electronics 
technicians. 

Using the present figure of 8 to 10 
technicians for each computer operating 
on a 24-hour basis, we will need over 
one-half million technicians to maintain 


INDUSTRIAL 





February, 1962 


our future electronic processing systems 
alone. And this is only part of the pic- 
ture. Our term “industrial electronics” 
includes automation, all non-military 
research and development, medical elec- 
tronics, closed-circuit TV, railroad con- 
trol, materials control, and several other 
minor fields or specializations. 

To qualify as an industrial electronics 
technician, you must have intensive 
training in both the basics of electronics, 
and in one or more specialized fields. 
Assume that you now have a good work- 
ing knowledge of basic electronics. Fur- 
ther assume that you want to enter the 
field of automation—say at the Ford 
Moter Company, which has an auto- 
mated factory producing motor blocks. 

To qualify as an operator or mainte- 
nance technician for the electronics nerve 
center which controls this factory, you 
must be trained in all aspects of elec- 
tronics automation. Because these auto- 
mation techniques are so advanced and 
so far removed from the every-day 
branches of electronics, a specialized 
course at an electronics school is almost 
the only way to acquire the necessary 
skills. 

The rewards in industrial electronics 
are understandably high. Our survey 
shows that starting salaries for gradu- 
ates of electronics schools are in the 
area of $6500 a year. And we have re- 
corded many examples of industrial elec- 
tronics personnel earning in the very 
pleasant neighborhood of $20,000. De- 
spite what you may think, these men 
are not graduate engineers. But they 
are graduates of advanced level trade 
schools or, in most cases, of technical 
institutes. 


This is the first part of 
POPULAR ELECTRONICS’ 
special three-part report 
on electronics schools. 
The second installment 
in this important series 
will appear next month 
and deal extensively with 
correspondence schools. 
The series will conclude 
with a final installment 
on residence schools. 
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MILITARY 


LTHOUGH there are no precise fig- 
ures available, it has been reliably 
estimated that about half the electronics 
technicians working in the U.S. are con- 
nected directly or indirectly with the 
military. And while we will not deal ex- 
tensively with military personnel in this 
series, it can be said that a graduate of 
an electronics training school who enters 
one of the armed services will have a 
300% better chance of promotion than 
the untrained recruit. 

For every military technician, there 
are five or six civilian technicians to 
back up the man behind the gun. Sev- 
eral thousand of these technicians work 
directly for the services, or as liaison 
men betwcen the services and the equip- 
ment manufacturers. Generally known 
as field engineers, they maintain and re- 
pair radar, sonar, and guided-missile 
equipment, solve technical problems, or 
instruct service personnel. Such men 
enjoy officer status, receive generous 
travel and ‘‘per diem’’ allowances, and 
draw salaries in the range of $7000 to 
$11,000 a year. 

At one time, the field specialist came 
largely from the ranks of graduate elec- 
trical and electronics engineers. But 
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U. S. Air Force photo 


this has been changed by the rapid post- 
World War II expansion. Today, less 
than 20% of the field engineers are col- 
lege graduates. The remaining 80% are 
recruited directly from the electronics 
schools of the advanced trade or tech- 
nical institute level. 

The great bulk of military electronics 
technicians are employed by firms which 
manufacture electronic equipment. These 
people work as engineering aides, re- 
search and development laboratory 
technicians, quality-control specialists, 
production-line trouble-shooters, and 
technical writers, to name a few classifi- 
cations. Significantly, there are over 
1000 such electronics manufacturing 
firms in the United States. 

To solve the shortage of electronics 
personnel, some companies will even hire 
you, then send you to a training school 
at their expense! Most firms are not in 
a position to do this, however, so they 
must rely on new graduates to fill their 
needs. It goes without saying that if 
you are already trained, the electronics 
manufacturing firms will welcome you 
with open arms. —30- 


NEXT MONTH: Correspondence Schools 
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This unusual preselector will pep up sensitivity, 
decrease images, in receivers without r.f. stages 


coyyow: What black magic did you 
use to get those rare QSL’s?”’ one 
SWL asked his buddy in amazement. 
“I’ve never really been sure I’ve heard 
those guys through all the QRM.” 

“No black magic,” replied the second, 
“Just that little black box sitting on top 
of my receiver.” 

The “black box” referred to by the sec- 
ond SWL was the S-9’er, an unusual type 
of preselector. If your receiver has no 
r.{. stage, this unit can increase its sensi- 
tivity and image rejection to the point 
where you, too, will have a better chance 
of hearing and receiving QSL’s from 
those rare DX stations. Covering 5 to 
20 megacycles, the S-9’er is also useful 
to hams who do much of their operating 
in the 40- or 20-meter bands. 

About the Circuit. The S-9’er is designed 
to be inserted in series with the line be- 
tween the antenna and the receiver. 
With Si Out (see schematic on p. 51), 
the preselector is bypassed and the an- 
tenna connected directly to the receiver. 
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When S/ is in the /n position, however, 
the antenna is switched to the preselec- 
tor’s input and the output of the pre- 
selector is connected to the receiver’s 
antenna terminal. 

In the latter case, the r.f. signals en- 
tering input jack J7 from the antenna 
pass through coil LJ, which is a movable 
link coupled to coil L2; this adjustable 
coupling allows the use of a variety of 
antennas. Coil L2 is tuned by a dua! 
variable capacitor (CJ) in such a way 
that, for any setting of Ci, the L/C 
combination resonates at two frequen- 
cies at once. In this way, the ranges of 
9-12 and 11-20 megacvcles are tuned 
simultaneously—eliminating the need 
for a bandswitch or for separate plug-in 
coils. 

From the tuned circuit, the selected 
signals pass to the grid of triode V/a, 
which is connected as a neutralized r.f. 
amplifier. Capacitors C2 and C3 adjust 
the degree of neutralization; when the 
neutralization is reduced below a certain 
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point, Via oscillates (regenerates) due 


to increased interelectrode coupling. The 
regeneration, carefully controlled, is used 
to increase the sensitivity and gain of 
the amplification stage, and the selectiv- 
ity of the tuned circuit. 

The amplified signal passes, through 
triode Vib, to output jack J2 and is fed 
to the receiver. Triode V 7b is connected 
as a cathode follower and contributes no 
further amplification. It serves, rather, 
to isolate the neutralized r.f. amplifier 
from the load of the receiver and con- 
necting cable. 

Power for the preselector comes from 
a built-in supply utilizing a silicon diode 
in a half-wave circuit. 

Construction. A 7” x 5” x 38” chassis 
box houses the preselector. The controls, 
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(INSULATED) 


The power supply and al! ‘controls 
. and jacks are mounted on main chas 
NS sis as shown in this pictorial, Coil 

\ L} couples to coil L2 on subchagsis. 


and 


power supply, 
jacks are mounted on the chassis itself, 
while the r.f. section is built on a sep- 


input and output 


arate subchassis. Construction details 
are shown in the photographs and pic- 
torial diagrams and should be followed 
fairly closely. 

Begin by mounting the main tuning 
dial at the center of the front panel, then 
install slide switches Si and S82. When 
the above front-panel components are in 
place, the power transformer, filter ca- 
pacitor, tie points, line-cord grommet, 
and input and output jacks are mounted 
on the rear wall. 

At this point, the line cord should be 
installed and the power-supply circuit 
wired. When the wiring is complete, 
temporarily install a 10,000-ohm, 1-watt 
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Pictorial diagrdm of r.f section sub- 
chassis. Leads lettered “‘A’ throug 
“D’’ connect to sirnilarly lettered 
leads on pictorial of main chassis. 
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load resistor from the junction of C8a 
and Rd to ground. Plug in the line cord, 
switch on S2, and measure the voltage 
across the load resistor. It should be 
at least 100 volts. 

When the power supply has been 
checked out, wire the input and output 
jacks to switch S/ using RG-58/U coax- 
ial cable. The main chassis is now set 
aside for the time being and construc- 
tion begun on the r.f. section. 

The r.f. section is built on a 2” x 414” 
Bakelite board which is copper-clad on 
one side. This type of board is intended 
for printed-circuit work, and is used here 
merely to simplify construction. The ma- 
terial is easy to drill and grounds can be 
soldered directly to the copper—allow- 
ing the use of short leads. 
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Reyerse side of S-9’er subchassis 
is Shown in this photo. ‘(Numbered 
eofinections miatch those on pic 
total above and or schematic 
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All three major components, capacitors 
Ci and C2 and the socket for Vi, mount 
along the center line of the board. The 
tube socket is mounted in the exact cen- 
ter of the board; capacitor C7 is mounted 
1142” in from one end and positioned so 
that its lugs point away from the tube 
socket; capacitor C2 is placed 5.” in 
from the other end of the board. The 
shafts of the capacitors and the bottom 
of the tube socket should pass through 
to the copper-clad side of the board. Ca- 
pacitor C7’s shaft must be isolated from 
ground, so be sure to make the hole 
through which it will pass large enough 
to avoid shorts to the copper. 

The connections (labeled 7, 2, and 3 
on the schematic) to coil L2 are made 
via three terminals (labeled with cor- 
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“MAIN REGENERATION 
TUNING CONTROL 


COUPLING CONTROL 





The relationship between the main chassis and sub- 
chassis can be seen in this photo of the completely 
assembled S-9’er. Main tuning and regeneration con- 
trols are coupled to shafts of Cl and C2 respectively. 


PARTS LIST 


































Ci1—193-nys. and 87-pyf. two-gang midget vari- 
able capacitor (Lafayette ALS-270 or equiva- 


lent) 
C2—140-puf. mintature vartable capacitar 
(Hammarlund APC-140 or equivalent) 


C3—-30-pul. trimmer capacitor 

C4, C3S—0.02-pf., 600-volt ceramic disc capaci- 
lor 

C6—270-upl. stvered-mica capacitar 

C7-—0.001-pnf. sitvercd-mica capacitor 

CS8—20/20-p}.. 150-volt electrolytic capacitor 

i) 1—sivce diode. @ t@si 25. Wii 3501'.1.V. 
roms. (Lafayette SP-196 or equivalent) 

Jt, /2—Phono juck. RCA-txvpe 

Lip -# taurus of B&W 3011 Miniductor coil stock. 
or equivalent (€34”-diameter, 16 turus per 
mich ) 

£2—?8 turns of B&W 3015 Aliniductor coil 
stock, or equivalent (1° -diameter. 16 turns per 
mch) tapped at 10 turns from “cold”? end 


£3, L4—t-mho vl. choke 
RI, R3-—100 .000-ohim, Vs-wall resistor 
R2, R4—6b8-ohm, 'o-watt resistor 


°5—1000-ohm, 2-watt resistor 

RO 3Y-ohm, l-watl resistor 

S1—D. p.d.. slide switch 

S$2—S.p.si. slide switch 

Ti—Powrer transformer; primary. 117 volts: sec- 
ondarits, 125 volts (@ 15 ma.. 6.3 volts (Ma 
0.6 amp. (Stancor PS-84135 or equivalent 

i 1—6C G7 Inde 


I—7" x 5° w 3” Chassis box (LAIB 145 or equiv- 
alent 
I-22" vy 414" Bakelite board. copper-clad on on 


side (Lafavelte AIS-3513 or equivalent) 
{—2?”"-diameter vernicr dial (Lafayette F-347 01 
equivalent ) 
Mise —-Kuobs. shaft) bushing. shafl couplings, 
tube socket. wire. hardware, line cord and plug, 
tie points, RG-58/U coax. etc. 
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responding numbers on the pictorial dia- 
gram and photo of the rf. section) 
mounted on the end of the board nearest 


Ci. Each terminal consists of a 4-40 x 
1,” screw and nut insulated from ground 


by means of shoulder washers. The 
screw heads should be located on the un- 
clad side of the board. Install terminals 
J and 3 at the corners of the board as 
shown in the pictorial. Terminal 2 is 
mounted about %¥,” from terminal 3; 
place two solder lugs under its screw and 
do not tighten it. 

Now cut coil L2 from the B&W Mini- 
ductor stock, leaving the leads extra 
long. The coil is then placed against 
the end of the board on which the termi- 
nals are mounted; one lead is soldered 
into the screw-slot of terminal J, the 
other into that of terminal 3. Use the 
excess lead lengths to make connections 
to capacitor Ci. One of the lugs on ter- 
minal 2 is soldered to L2 at a point 10 
turns up from the terminal 3 end of the 
coil, the other is soldered to the appro- 
priate lug on C2. Terminal 2 may now 
be tightened and, to insure good electrical 
continuity, the two lugs should be sol- 
dered to the screw. 

The two tie points are mounted on the 
copper-clad side of the board as shown 
on the pictorial diagram. Fasten the tie 
point nearest V7 under one of the tube- 
socket mounting screws. The other tie 
point may be soldered directly to the 
copper. This all but completes the me- 
chanical work on the r.f. section, but be- 
fore beginning the wiring you should 
drill a small hole in the chassis, near the 
terminals of C2, to accommodate the 
leads to that component. 

All wiring is point-to-point, and the 
grounds can be soldered directly to the 
copper. To make some of the ground 
connections, the author used a _ semi- 
circular ground-lug strip which was sup- 
plied with the tube socket; it’s not neces- 
sary to employ such a strip, however. 
All further connections to L2 and C17. 
incidentally, are made via leads soldered 
directly to the nuts of terminals / and 3. 
Leads A,B,C, and D are connected to the 
main chassis as shown in the two pic- 
torials. Make leads A,B, and D 8” long; 
lead C should be about 3” long. 

The r.f. section is mounted on the 
front panel of the main chassis by means 
of two studs spaced 1!” from the panel; 
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Unusual design of S-9’er is evident from sche- 
matic diagram. The r.f. amplifier (Vla) is tuned 
to two frequencies at once by dual capacitor 
Cl. Cathode follower (V1b) provides isolation. 


additional support is given by the insu- 
lated coupling between the shaft of C1 
and the tuning dial. After the r.f. section 
is mounted, connect the free ends of leads 
A,B,C, and D. Then drill a hole in the 
front panel to line up with C2’s shaft 
(use a piece of paper to catch any metal 
shavings which might fall onto the sub- 
chassis). Attach an extension to the 
shaft to bring it out through the front 
panel, and install a pointer knob. 

The last item to be put together is 
the variable antenna coupling. Drill a 
>2” hole, positioned symmetrically with 
respect to the hole for C2’s shaft, on 
the other side of the tuning dial. Install 
a ',” shaft bushing in the hole, then cut 
a 24” length of %” Bakelite rod. 
Three holes for #4 screws should be 
drilled in the rod—the first is located 
b2” from an end; the second, 1” further 
in; and the third, 1” in from the other 
end. Cut coil L/ from B&W Miniductor 
stock, making the leads about 1°.” long, 
and slide a 4,” length of spaghetti over 
each lead. The lead ends are secured un- 
der #4 sheet-metal screws installed in the 
first two holes; about °.” of each lead 
is left protruding for use in making con- 
nections to the coil. 
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Run a 4-40 nut up to the head of a 
4-40 x 4%” screw and insert the screw 
through the remaining hole. This screw 
is secured in place with another 4-40 nut, 
and a *%” grommet is slipped over the 
undrilled end of the shaft. Slide the 
same shaft-end through the bushing in 
the panel; push it in so that the grommet 
is slightly compressed between the 
screw and the bushing. and install a 
pointer knob on the shaft. 

The leads of coil L/ are bent so that 
the coil penetrates a turn or two into 
L2 at the maximum coupling position; 
the plastic structural bars of both Li 
and L2 may have to be filed down a bit in 
order to make this possible. Be sure 
that the coils do not short together at 
any point in the adjustment range. 
Solder leads to each of the coil wires, 
running one to Si and the other to a 
ground lug secured under one of the tun- 
ing dial nuts. Make a final check of all 
the connections, and you’re ready to try 
out the S-9’er. 

Adjustment and Operation. Attach your 
antenna, receiver antenna terminal, and 
ground to the input and output jacks of 
the S-9’er (see schematic); be sure to 

(Continued on page 100) 
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VERYONE who assembles 2 
wall’ runs into the problem of too 


“music 


many switches —often, as many as three 
power switches must be turned on to 
place the system in operation. And the 
more switches, the more confusion there 
is for other members of the household, 
sometimes even for the owner himself. 
Besides being a nuisance, this multiple 
switching chore has a couple of other 
drawbacks. Suppose your Aunt Minnie 
(or whoever) comes along and wants to 
play the ‘“‘radio.” Being accustomed to a 
table-model set with two knobs, she turns 
on the tuner and waits; turns the volume 
or loudness control wide open; discovers 
the amplifier’s power switch; if the pre- 
amp has a separate switch, she present- 
ly locates that and turns it on; fiddles 
with the function switch, and eventually 
finds the right position. But (vou 
guessed it!) before she can “rediscover” 
the volume control. a speaker or two and 
some glassware have been damaged! 
Another serious drawback of most 
stereo/hi-fi setups is the necessity of re- 
membering to turn off the amplifier after 
the automatic record changer has shut 
off. The wiring can be arranged so that 
the changer automatically turns’ the 
amplifier on and off, of course. But this 
makes an “override” switch necessary in 
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Switchless control unit contains minimum of parts. 


order to use the amplifier with the tape 
deck or tuners, so the situation is hardly 
anv better than before. 

Switchless Control. The “Aunt Minnie” 
switchless control unit pictured here 
overcomes all these difficulties in a 
unique, Simple, and inexpensive fashion. 
As you can see from the photos, the de- 
vice looks like little more than a series 
of receptacles mounted on a chassis, 
which, in a sense, is what it is. 

Here’s how it works. As shown in the 
schematic diagram, we have a saturable 

(Continued on page 54) 
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... an electronic genie..— 





...aremote control device 
that enables you to turn 
your hi-fi/stereo system 
and off almost anywhere — 


Kn wer Ea as ee 






By ALEXANDER ROSNER 


LAMP POWER CORD 


{OPTIONAL} 


5S WIRES — ANY LENGTH 
(LOW VOLTAGE} 








SYSTEM POWER CABLE 


5 WIRES — ANY LENGTH 
(LOW VOLTAGE) 


117 VAC 


Block diagram of typical installation employing the ‘‘Uncle Tim’' remote control device. 


N A GOOD MANY home hi-fi installa- 

tions, it’s often desirable to be able 
to turn the system on and off from 
several remote locations. For example, 
if extension speakers already exist in 
the bedroom, you may want to control 
the system from there. Again, if your 
hi-fi system is located in a basement rec 
room, a control switch in the living room 
might come in handy. 

With this type of arrangement, means 
could be provided to turn the system on 
downstairs, turn it off on the main floor, 
turn it back on upstairs, and so forth. 
As you might suspect, this setup isn’t 
limited to controlling a hi-fi or stereo 
system, since it can be used to switch 
any system or appliance on and off. In 
addition, a suitable pilot light can be 
installed at any or all control locations 
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to indicate when the system is on. 

Because 11%-volt line cords strung all 
over the house are dangerous, a two-sta- 
tion setup using low-voltage wiring and 
costing under $20.00 was devised—see 
photo above. The “‘active’ components 
are a latching relay which does the 
switching, a step-down transformer 
which supplies the necessary voltage, two 
toggle switches to facilitate control, and 
two pilot light indicators. 

Almost any latching relay will be suit- 
able, and the necessary control voltage 
can be obtained from a 6.3- or 25,2- 
volt filament transformer, depending on 
whether a 6- or 24-volt relay is used. 
Since the contact rating of the relay 
limits the current that can be switched, 
spare poles and associated contacts 

(Continued on page 55) 
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PARTS LIST 


C1—500-uf., 15-volt electrolytic capacitor 

C2—250-pl., 15-volt electrolytic capacitor 

D1, D2—-1N 1696 silicon rectifier 

F 1—3-amp., “Slo-Bio” fuse (Litilefuse 313000, 
3AG series or equivalent) 

K1-—200-ohm, 10-ma., s.p.d.t., d.c. relay (Sigma 
4F-200-S/SIL or equivalent) 

L1—90 turns of No. 20 enameled wire, close- 
wound on old 4-watt output transformer core, 
gup removed 

SO1, SO2, SO3, SO4, SO5—2-pole female a.c. 
socket (Amphenol 61F or equivalent) 

12" + 9% «4 7” aluminum chassis (Bud AC-406 
or equivalent ) 


Additional Parts for 
‘‘Heavy-Drain”’ Version 


Fi—S5-amp. “Slo-Blo” fuse (Littlefuse 313000. 
3AG series or equivalent) 

Li—2? turus of No. 18 enameled wire (terminals 
1 and 2): 53 turns of No. 22 enameled wire 
(terminals 2 and 3); 82 turns of No. 24 enam- 
eled wire (lerminals 3 aud 4), same core as 

for standard version 





reactor, L7, which is connected in series 
with the power line to a group of recep- 


tacles, SO through SO4. All “com- 
ponents’”’—record players, tape decks, 
tuners, and so on—are plugged into these 
receptacles. If required, additional re- 
ceptacles can be connected in parallel 
without limit, since only one unit will 
normally be turned on at a time. 

When any player or tuner is turned on 
with its own switch, the current it draws 
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will produce a Slight a.c. voltage drop 
across Li. This voltage is rectified and 
doubled by the half-wave voltage-dou- 
bler/rectifier C1/D1 and C2/D2 to actu- 
ate d.c. relay Ki. The relay, in turn, ap- 
plies power from the line to receptacle 
SO5, into which the power amplifier and 
preamplifier (if any) are plugged. An 
are suppressor, consisting of Ri and C3, 
prevents a loud “pop” from occurring 
when the system is turned off. 

Motors to Tuners. The smallest load 
required to actuate the relay is likely 
to be a 15-watt phono motor; the largest 
that can be handled safely is usually an 
AM/FM tuner rated at about 75 watts 
power consumption, A 15-watt phono 
motor, due to its low power-factor, actu- 
ally draws about 40 volt-amperes, so that 
at 120 volts its current drain is 0,3 am- 
pere; this current through Li produces 


Standard ‘‘Aunt Minnie’ (left) ts easiest to build. 
“‘Heavy-drain’’ version (below) uses tapped inductor, 
wound on same type of core as in standard version. 


RI C3 
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a d.c. voltage at the relay coil of 5.3 
volts. Since the relay will pull in at 3.5 
volts, there is an adequate margin of 
dependability. 

A 75-watt tuner, on the other hand, 
has a power-factor near unity. This 
means that its current will be about 0.63 
ampere, causing a voltage of 7.2 volts 
d.c. to appear across the relay coil. 

Thus, it can be seen that the voltage 

(Continued on page 98) 
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should be ganged to provide a larger 
path. For instance, if contacts are rated 
at 3 amperes, then three ganged poles 
and contacts should permit 9-amp. 
switching. A fuse limits the current 
that can be drawn through the device and 
protects the relay contacts. 

The unit is wired following the sche- 
matic and block diagrams. Placement of 
the components isn’t critical, but a rea- 
sonable distance should be maintained 
between them for easy access during 
wiring. The remote control switch and 
indicator light can be mounted on any 
convenient panel or even in a wall. Sim- 
ilarly, the local control switch can be 
built right into the relay switching 
chassis or it can be mounted at any 
other convenient location—on the pre- 
amplifier, for instance. 

The system to be switched is plugged 
into receptacle SO/ which is connected 
to three of the NO (normally 
open) contacts of relay Af (poles 
3, 4, and 95 are tied together to 
allow greater current flow). With 
the relay in the position shown, 
receptacle SO/ remains de-ac- 
tivated. When the relay closes, 
current will flow from the source 
through fuse F/ and relay poles 

(Continued on page 100) 
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fi PARTS LIST . 
FJ—s-amp. fuse (Littelfuse 3AG series or equiv- 


alcut) 
2—]-amp. fuse (Littelfuse SAG series or equiv- 
alent ) 

11, 1/2—28-volt miniature lamp (General Electric 
313, 1820, 1829, or equivalent) 

Kil-—-6-poale, double-throw, 24-volt ac. latching 
relay (Potter & Brumfield K B23A)\ or equiv- 
alent) 

Si—S.p.d.t. toggle stitch 

S?—D. pdt. toggle switch 

SO1. SO2—2-pole female a.c. socket (Amphenol 
O1F or equivalent) 

Ti--Filament transformer: primary. 117° volts 
a.c.,; secondary. 25.2 volis @ 1.0 amp. (Stan- 
cor P6469 or equivalent) 

1—2” 19" 87" aluminum chassis (Bud AC-406 
or equivalent) 

2—Pilot-light assemblies ( Dialco 81410X series 
or equivalent) 

Misc-——Terminal strips, tine cord and plug. wire, 

solder, etc. 
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Bottom view of ‘Uncle Tim” remote control 
unit (above) and schematic diagram (below). 
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Tunnel diode transmitter affords opportunity 


to study and experiment with new techniques 


S A CIRCUIT ELEMENT, the tunnel 
diode opens up an entirely new ap- 
proach to the design of amplifiers, oscil- 
lators, and other devices. Tunnel-diode 
circuits are very simple, and the many 
novel applications for tunnel diodes 
should be enticement enough for most 
experimenters. One such application 
which should have special appeal to the 
ham experimenter—is in a crystal-con- 
trolled, 6-meter transmitter, complete 
with modulator. 

The unit presented here consists of 
a handful of parts, delivers approximate- 
ly 1 milliwatt, and should take about an 
hour to build. The only equipment re- 
quired to put the transmitter into op- 
eration is a VOM and a receiver capable 
of tuning six meters—items which al- 
most any ham is certain to have around 
the shack. Naturally, since this ws a 
transmitter (albeit a very low powered 
one), only a duly licensed radio ama- 
teur can legally put it on the air. 

Understanding Tunnel Diodes. Before 
we begin construction, let’s review what 
makes a tunnel diode “tick.”’* Figure 1 
illustrates the behavior of current as a 
function of applied voltage through an 
ordinary resistor and through a tunnel 





“The tinnel diode was first intraduced to readers 
of PopuLak Evectronics in an article bir Donald L. 
Stoner. W6TNS, in September, 1960 (p. 52). 
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diode. As the applied voltage across 
the resistor is increased, the current 
through it increases’ proportionately. 
Since this voltage/current curve is a 
straight line, we say that it is a linear 
function. 

The tunnel diode, however, behaves in 
a peculiar fashion. Current through the 
diode increases as the applied voltage is 
increased, but only to the point J, (peak 
current) on the curve. As the applied 
voltage continues to increase beyond this 
point, the current decreases and con- 
tinues to do so until point /,, (valley cur- 
rent) is reached. A further increase 
past the /, point reverses the process, 
and the current once again increases in 
proportion to the applied voltage. 

The region between the peak current 
and the valley current is known as the 
negative-resistance region, and it is this 
negative-resistance phenomenon which 
gives rise to the application of the tun- 
nel diode as an active circuit element. 
By applying the proper amount of bias 
voltage to a tunnel diode, it can be op- 
erated in the negative-resistance region 
and thereby rable to function either as 
an oscillator or an amplifier. 

The Transmitter Circuit. The circuit 
diagram of the 6-meter transmitter 1s 
shown in Fig. 2. Power for the circuit is 
provided by a 1.35-volt mercury battery, 
Bi, and resistors R2 and R838 form a sim- 


POPULAR ELECTRONICS 








By CHARLES CARINGELLA 
WENIV 








| oa Pos-volt mercury battery 
401K or equivalent) 
Cie 2.2-ni.. S-volt miniature ceramic disc ca- 
pacittor (Sprague HY-150 or equivalent) 
C?—.004-pf. ceramic dise capacitor 
C3—33-unt. silver mica or ceramic dise capacitor 
C4—7-45 pus. ceramic trimmer capacitor ¢ Eri 
PS-foor equicatent ) 
Li— fd turns of 216 copper wire, $3" im diaincter, 


34° lone 
L?—-l ar 2 turns of hookup wire, 38" in diameter 
ALIC. Carhon microphone. ar element from tele- 


phone handset (available from most electronic 
sar plus stares) 

Ri—100-0hm. “V-waltt resistor 

2 -wtalé resistor—-see text 

R3—T0-ohm. Wo-watt resistor 

SES: fed. slide seiich 

TD1I—IN653 or NAGSS gallinm arsenide tunel 
diade (Texas lustruaments or equivalent) 

N I1—2h-me. or 52-me. third-overtoue crvstal- 
ar text 

Afisce— Crvstal sacket, tranststar socket (for tun- 
nel diode). small chassis and 2” x 2” section of 
perforated board (lVectorbourd or cquivaleut ). 


\ wire, solder, etc. D) 
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Fig. 1. Typical voltage-vs.-current curves for a 
resistor and for a tunne! diode. Negative resist- 
ance slope of tunnel-diode curve falls between 
points lp (peak current) and lv (valley current). 
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. The entire transmitter, with 

the exception of switch SI, battery Bl, 
and the mike is mounted on a 2” x 2” Vectorboard. 
For simplicity, only one end of chassis is shown. 
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Fig. 2. Schematic diagram of tunnel-diode trans- 
mitter. Value of resistor R2 is critical and must 
be determined experimentally, as explained in text. 
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ple voltage divider which sets the op- 
erating point of the tunnel diode in the 
negative-resistance region. Coil Li and 
capacitor C4 form the tank circuit and 
resonate at the operating frequency. 
These components, along with the tun- 


nel diode (TD1), constitute the basic 
oscillator circuit. 

The addition of the crystal to the 
tank circuit stabilizes it in frequency 
and keeps the frequency-modulation 
component to a minimum when the oscil- 
lator is modulated; capacitor C3 couples 
the crystal to the tank circuit. The 
modulator consists of resistor Ri and a 
carbon microphone. Again, this com- 
bination is a simple voltage divider, since 
the carbon microphone is effectively a 
variable resistor (its resistance varies in 
accordance with the speech input). 

The modulation voltage is impressed 
upon the d.c. bias by means of capacitor 
Ci. Since the varying modulation volt- 
age shifts the operating point of the 
tunnel diode accordingly, the power out- 
put is varied. The transmitter, then, is 
effectively amplitude-modulated. 

Building the Transmitter. As shown in 
the photos, the transmitter is con- 
structed on a 2” x 2” Vectorboard chas- 
sis. The tunnel diode is a three-lead 
device and will fit a standard transistor 
socket. Layout of the components isn’t 
critical, but all leads should be kept as 
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Top view of completed transmitter. 
Although not shown here, coil L2 con- 
sists of one or two turns of ordinary 
hookup wire and couples the output of 
the transmitter to a suitable antenna. 


short as possible. Needless to say, care 
should be taken to avoid overheating any 
of the components when soldering. 

A 1N653 gallium arsenide tunnel di- 
ode, manufactured by Texas Instruments, 
was employed by the author, mainly be- 
cause of its low cost. It is interchange- 
able with the XA653, which is a later 
designation for the 1N653. (The ‘XA”’ 
prefix denotes that the unit is for ex- 
perimental purposes only.) 

The crystal used in the author’s mode! 
was a 26-mc. third-overtone type. The 
transmitter locked in very nicely on its 
second harmonic, which lies in the 6- 
meter amateur band. A third-overtone 
o2-mc. crystal was also tried on its 
fundamental operating frequency with 
equal success. 

Setting It Up. The value of resistor 
R2, which sets the operating point for 
the tunnel] diode, can be readily deter- 
mined with a little experimentation. 
First, substitute a 100-ohm potentiom- 
eter for the fixed resistor, R2. Connect a 
VOM across resistor R3, and tune your 
receiver to the operating frequency in 
the 6-meter band. Make sure that the 
potentiometer is set for maximum re- 
sistance before proceeding with the test. 

Next, apply power to the oscillator, 
and slowly turn the potentiometer while 
observing the voltage across R3. The 
operating point will be at approximately 
0.2 volt, although this value will vary 
from diode to diode. 

At a bias voltage of about 0.17 volt, 
a slight upward “kick’”’ in voltage will 
be noticed. This indicates that the tun- 
nel diode has gone into oscillation, and 
the signal should be audible in the 
receiver. Incidentally, you'll find the re- 
ceiver extremely helpful in determining 
the most stable operating point, since the 
transmitter will break in and out of 

(Continued on page 106) 
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RELIABLE PHONO PLUGS 


Coax antenna cable makes better phono 
cables than most of the flimsy stuff on the 
market. Try making your next set out of 
Amphenol Type RG-58A/U cable. First pre- 
pare the cable by stripping back the outer 
insulation 114”. Clip off about 14%” of the 
braid and 14" of the center insulation, 
and wrap five or six turns of +20 wire 
around the braid to prevent fraying. Then 
slip on the phono plug and solder the cen- 
ter conductor. Point the phono plug toward 
the floor and allow solder to flow around 
the wire wrapping so that it will be se- 
curely attached to the phono plug. Finally, 
cut off the excess solder from the center 
conductor and clean the soldered connec- 
tions with solvent. —Paul Galluze2i 


TAPE COUNTER 


If your tape recorder lacks a counter, you 
can easily attach one without tearing up 
the insides of the recorder. Check the Ra- 
dio Shack catalog for three- or five-digit 
counters (a three-digit counter, ~H97L839, 
was listed in their catalog for 69 cents). 
Fabricate a simple bracket to mount the 
counter to the side of the recorder near 
the takeup reel. Then attach the counter 
to the hub of the takeup reel with a rubber 
band, and away you go. -—Fred Blechman 


TURNTABLE MOUNTING 


You can make your own shockproof turn- 
table mounting with four dime-store rubber 
balls—look for very soft rubber balls with 
a diameter of about 114”. Pierce the top of 
each ball with a sharp instrument and hold 
the ball in place by filling the screw threads 
with glue. Countersink small recesses in 
the turntable support—%” deep will do 
nicely—hbeing sure that they line up with 
the balls attached to the turntable hoard. 
Let the four balls rest in the countersunk 
holes, and your turntable will be vibration- 
proof. —Rudolf Bohm 


PROTECTIVE COVERING 


Your local hardware, building or lumber 
supply dealer can sell you Visqueen plastic 
film for protective storage of hi-fi, CB, or 
ham gear. This flexible plastic sheeting is 
only two or three cents per square foot and 
conies in various thicknesses (.004” being 
the most popular). It will also be useful! as 
a transparent dust cover in many spots 
around the home. —George Cunningham 
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bracket. Attach the bracket to C1 witha 
machine screw and nut, positioning it so 
that L2 is as close as possible to loop an- 
tenna L/. The sockets for transistors Q/ 
and Q2 are installed on °.” x 344” strips 
of Lucite which are bolted to the panel 
through '4” spacers. 


——- WORKSHOP TIPS 





EASILY MADE 
FOOTSWITCH 


It only takes a few minutes to make this 
economical and serviceable footswitch which 
has a variety of uses in the radio lab or 
workshop. The rubber housing makes it un- 
breakable and skidproof. 

Drill or punch a hole in the beveled side 
of the doorstop to accept a push-button 
switch (Leviton, 3-amp., available at all 
electrical supply houses for about 25 cents). 
Use POSJ lamp cord to connect the switch 
to the device to be operated. Drill or punch 
a second hole in the back of the doorstop 
tor the line cord exit. 

Check your supplier for heavy-duty, 
momentary, or push-on/push-off switches. 
If you use a switch with exposed leads. ce- 
ment a piece of ‘“‘Non-Skid” to the bottom 
of the doorstop. —Art Trauffer 
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Schematic diagram of Junior's Port- 
able. If set should fail to regen- 
erate, reverse connections to L1. 


Battery Bi is wired into the circuit 
without a holder and is supported by its 
own leads. In the absence of a metal 
chassis, the frame of Ci serves as a com- 
mon ground point—a solder lug for this 
purpose is held in place by the same nut 
which secures L2's angle bracket. The 
remainder of the wiring is quite straight- 
forward and needs no further comment. 

Operation. To use the receiver, first 
plug in the phones. Set capacitor C1 
about halfway out of mesh, adjust poten- 
tiometer Ri until regeneration begins, 
and tune in a station. Then readjust Ri 
for best results. If the circuit should fail 
to regenerate, reverse the connections 


to Li. —30- 








UNIVERSAL HOLDER 
AND HEAT SINK 


This simple gadget holds smal! radio 
parts together and leaves both hands free 
for soldering. The alligator clips serve as 
heat sinks when soldering transistors and 
diodes. 

You'll need a 6” x 3” x \%” block of wood 
and two 5” lengths of plastic-covered #14 
or #12 copper wire. To mount the wires in 
the base, bare their ends, drill a pair of holes, 
and push the wire ends firmly into the base. 
Then insert the free ends into the sleeves on 
the clips and clamp the sleeves shut. 

—Carl Dunant 
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Think you'd like 
ean inexpensive 
Burglar Alarm 


ean invisible 
Mystery Switch 


ea Doerbell 
that thinks 


Then build the 


SENSOR-MATIC 


’ oi “a ar a 


—a one-tube capacity-operated relay 


ERB’S a neat little capacity-operated 

relay that operates from any 117- 
volt a.c. line. Easy as well as inexpensive 
to build, the ‘‘Sensor-Matic’” may well 
make use of a few of the parts which 
have been ‘gathering dust’? in your 
spare-parts box. In addition to operating 
the usual low-current devices, it will 
handle small motors and appliances draw- 
ing up to5 amperes. And by substituting 
a heavy-duty relay for K2, even larger 
currents can be handled. 

Parts placement and wiring aren’t at 
all critical, and changes in layout will 
have little if any effect on operation. 
While the unit is relatively insensitive— 
the “intruder” must actually touch the 
door knob, window frame, floor mat, etc., 
to ‘trigger’ the relay, this is not a 
serious drawback. 
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By HARTWELL M. HUGHES 


The ‘‘Sensor-Matic” is built on a 2” 
x 7” x 5” aluminum chassis, with tube 
Vi, transformer Ti, and binding posts 
BP1 and BP2 mounted on top. The 1- 
megohm potentiometer R2 (the sensi- 
tivity control) and its associated switch 
(Si) are mounted on one side, and bind- 
ing posts BP3, BP4, and BP5 on one end. 
Oscillator coil L7 consists of 60 turns of 
No. 26 enameled wire, wound on a CTC 
form (Cambridge Thermionic PLST- 
2C4L/H) and tapped at the 30th turn. 

Setting It Up. To place the ‘“Sensor- 
Matic” in operation, connect a length of 
wire or an aluminum or copper plate to 
BP1, and turn sensitivity control R2 
fully counterclockwise (this will put 
maximum resistance between the grid 
and cathode of VILD.) 

Next, check to see if the oscillator is 
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The “Sensor-Matic’’ depends 
upon a Hartley oscillator 
(tube Vla in the schematic) 
for its operation. See text for 
an explanation of precisely 
how an external object is 
able to ‘‘trigger’’ relay K2. 





Bee: Bre. 
post 

C1—3 - 80 wus. trimmer capacitor (Allied Radio 
60 H 341 or equivalent) 

C2—390-uus. Ceramic disc capacitor 

C3—0.01-pf., 200-volt paper capacitor 

C4i—tI-puj., 200-volt paper capacitor (see text) 

D1—1NS4A diode 

A i—Plate relay; s.p.s.t.. normally-o pen contacts ; 
4000-ohm coil (Advance SO/1C/4000D ar 
SV/1C/3500D with normally closed contacts 
nuused, or equivalent) 

K2—Geueral-purpose relay; s.p.d.t. contacts, 
117-volt a.c. coil (Guardian Series 200 or 
equivalent ) 

Li—Oscilletor coil (60 turns of #26 enameled 


BP3, BP4, BP5—Insulated binding 


working by bringing a portable radio or 
the antenna lead from an ordinary broad- 
cast set close to L1. You should pick up 
a “squeal” at about 1500 ke. with the 
slug turned approximately halfway into 
the form. If no “squeal” is heard, try 
adjusting capacitor Ci. Actually, the 
setting of Cl is quite critical and opti- 
mum adjustment can only be reached by 
trial and error. 

Once the oscillator is working properly, 
connect BP4 and BP5 in series with a 
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PARTS LIST 





ee BP3-ON 
BP4-COMMON 






St {ONR2) 


og VI 45 
HEATER 





wire, tapped at SOth turn, close-wound on 
CTC form PLST-2C4L/H—Newark Electron- 
‘cS 40F 3202 or equivalent) 

R1i—15-megolin, U-watt resistor 

R2—I1-mexvohm potentiometer, linear taper 

R3—220,000- ohm, Y-watt resistor 

S1-—S.p.s.é. rotary switch (an R2) 

Ti—Power transformer, primary, 117 volts a.c.; 
secondaries, 6.3 volts @ 1.0 ampere, 250 volts 
CT @ 25 ma. (Stancor PS-8416 or equivalent ) 

Vi—12AU7-A tube 

1—2” % 7" x 5” aluminum chassis (Bud AC-402 
or equivalent ) 

Misc.—knob for R2. line cord and plug, termi- 
nal strip, socket for V1, rubber grommets, 
wire, soider, hardware, etc. 


light bulb and the a.c. line, and bring 
your hand close to the antenna wire or 
plate. The bulb should light when your 
hand is near the “‘antenna” and go out 
when your hand is removed. Some 
further adjustment of Ci as well as R2 
may be required: turning R2 clockwise 
increases the unit’s sensitivity, while 
turning it counterclockwise decreases it. 

About the Circuit. The capacity-oper- 
ated relay incorporates a Hartley oscil- 
lator which is adjusted so that it just 
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7 Decals were added 
to completed relay 
to identify binding 
posts and controls. 


barely oscillates. The voltage appearing 
on the cathode of Via is rectified by 
diode Di, filtered by capacitor C3, and 
applied to the grid of V/b through po- 
tentiometer R2. With the proper setting 
of R2, no plate current flows in Vib, 
there is no current through K1/, the relay 
contacts are open, and no current can 
flow through K2. This results in an open 
circuit between BP4 and BP35. 

When an external object such as a 
human being changes the effective load- 
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Unit should be easy to wire with 
the aid of the pictorial diagram 
below. Note that only half the sec- 
ondary of transformer Tl is used., 


ing of the ‘antenna,’ the oscillator is 
thrown out of oscillation. This removes 
the cutoff bias and causes the plate cur- 
rent to flow in V /b, which, in turn, closes 
the relay contacts and allows current to 
flow through K2. As a result, BP4 and 
BP5 will now constitute a closed circuit, 
and any device connected between them 
will be energized. 

Capacitor C4, incidentally, prevents 
K1 from “chattering.” Since A/ is a d.c. 
relay and its coil is in the plate circuit 
of Vib which operates from an a.c. 
rather than a d.c. supply, some smooth- 
ing is necessary. The optimum value for 
C4 may vary from the 1 pf. specified: if 
relay chatter is troublesome, other values 
should be substituted for C4 until it is 
eliminated. —30'- 
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TRANSISTORIZED 


This transistor-triggered B-C pack 


AVE YOU EVER had a flash bulb 

misfire when shooting a “once-in-a- 
lifetime” picture? Flash-bulb failures are 
all too common, but you can stop them 
from happening by investing a few hours 
of your time and about five dollars of 
your cash in this simple transistorized 
‘Power Flash” unit. 

Why Flash Bulbs Don’t Fire. By far the 
most common cause of misfiring is lack 
of current. Most of the older flash guns 
(and some of the inexpensive modern 
ones) were designed to fire bulbs by plac- 
ing them in series, through the camera 
shutter contacts, with a pair of flashlight 
batteries. After batteries of this type 
have been used for a while, however, 
their internal resistance becomes high 
enough to make them undependable for 
delivering the large amounts of current 
needed to fire a flash bulb. 

To overcome this problem, the battery- 
capacitor (“B-C’’) flash gun was devel- 
oped. In these units, a capacitor is slowly 
charged to about 22 volts, then sud- 





Top view of completed Power Flash is shown below, left. Underside, with protective cover removed, 
is shown below, right. The four small screws near the edges of the cardboard (see underside) hold 
the cover in place. Construction is extremely simple, but be sure to observe polarities of Bl and Cl. 
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POWER FLASH 


makes flash bulbs fire every time 


By JIM KYLE, K5JKX/6 


denly discharged through the flash bulb 
when the camera shutter is_ tripped. 
Plenty of firing current is assured, even 
with weak batteries. Just as in the 
straight battery system, however, all of 
this current must pass through the deli- 
cate shutter contacts. These contacts fre- 
quently become pitted after a little use, 
develop a high resistance, and operate 
erratically. 

The Power Flash described here com- 





PARTS LIST 


B1—Miniature 22%-volt battery (Burgess U15 
or equivalent ) 

C1——100-pf.. 25-volt electrolytic capacitor 

Ti—Open-circuit phone jack, subminiature type 
(Switchcraft 41 or equivalent ) 

J2—Closcd-circuil phone jack, subminiature invpe 
(Switchcraft 42A or equivalent) 

/3—Accessory shoe contact (sce text) ; 

O1—2N307 transistor 

RI. R2, R3—1000-0hm, Vo-wall resistor 

1—-Battcry holder (Nevstone 177. or equivalent) 

Mise.—Perforatcd board or drafting cardboard. 
fransistor socket—if used. plugs jor Jil and J2. 
hardware. etc. 





It's not too much work to wire the Power Flash, as 
you can see from the pictorial diagram. Extra flash- 
gun jack can be added, if desired, to left of J2. 


bines a “B-C”’ unit with a transistorized 
electronic switch. All of the firing cur- 
rent passes through the transistor, and 
only about 1/100 of an ampere of control 
current passes through the shutter con- 
tacts. With this device, you can fire up 
to five flash bulbs at once through 100 
feet of extension cord. The author tested 
it with a shutter which refused to fire a 
conventional flash gun at even the slow- 
est speeds and was able to obtain per- 
fect synchronization at 1/500 of a second. 

About the Circuit. The shutter’s syn- 
chronizing mechanism is connected to 
the Power Flash unit via jack J3. When 
the shutter contacts are open, the base 
of transistor Q/ receives a positive bias 
through resistors Ri and R2. The bias 
prevents current flow between the emit- 
ter and collector of the transistor. In 
this case, Qi is essentially out of the 
circuit and capacitor C1 receives a charge 
through resistors RJ, R2, and #3, and 
the flash bulb connected at jack J/. An 
additional bulb can be connected, if de- 


Schematic diagram of transistorized Power Flash. 
Transistor Ql is wired as electronic switch, con- 
trolling discharge of Cl through flash-bulb circuit. 
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sired, at jack J/2—but if only one bulb is 
used, J2’s self-shorting contacts remain 
closed to complete the circuit. 

During the charging, not enough cur- 
rent passes through the bulb, or bulbs, 
to cause firing. When the shutter con- 
tacts close, however, Q1’s base is placed 
at collector potential, reducing the re- 
sistance between the emitter and collec- 
tor to less than an ohm. Capacitor Cl 
then dicharges through the transistor, 
firing the bulb, or bulbs. The current 
through the shutter contacts, though, is 
never more than about 11 ma. 

No on-off switch is included since, with 
no flash bulb connected, the only drain 
on battery Bi is QO1’s base bias current 
—something less than 10 microamperes. 
It’s possible, incidentally, to connect one 
more flash-bulb jack in series with J/ 
and J2. Make sure that this jack, like J2, 
is of the closed-circuit type so that, if it 
isn’t being used, the circuit will be com- 
plete. If only one flash bulb is employed, 
of course, it should be connected at Jf. 

Construction. To keep down both weight 
and cost, the author built the unit on a 
chassis made by sandwiching together 
two 21%” x 3” pieces of heavy drafting 
cardboard. You might, if you prefer, 
use sections of perforated phenolic board 
instead. 

Capacitor Ci, the battery holder, jacks 
Ji and J2, and transistor Q/ are mounted 
on one side of one of the cardboard 
pieces. Though a transistor socket was 
used by the author, it’s not really neces- 
sary. Resistors Ri, R2, and R3 are in- 
stalled on the other side, where all of 
the wiring is carried out. 

The second cardboard piece, fastened 
to the first with four sets of 4-40 screws 


and nuts, serves to cover the wiring. A 
small section is cut out of it to allow 
clearance for the two Jacks; and extra 
nuts on the fastening screws, located be- 
tween the two pieces, act as spacers. 

A short length of zip cord serves to 
connect the Power Flash to the camera. 
On the author’s camera, the shutter 
terminals were located inside the acces- 
sory shoe. A small square of cardboard, 
of the proper dimensions to slide into the 
shoe, was cut out and two 4-40 screws 
were mounted on it. The screws were 
spaced so that their heads would con- 
tact the terminals, and the two leads 
from the zip cord were attached under 
the nuts on the other side of the card- 
board. Your camera may be fitted with 
a smal] coaxial jack instead of accessory 
shoe terminals; if so, pick up a plug to 
match it at your local camera store. 

If vou’re not planning to mount your 
camera on a tripod while taking flash 
pictures, you can fasten the Power Flash 
to the camera’s tripod socket with a 
1,”-20 x 34” screw as the author did. If 
you prefer not to tie up the tripod socket, 
an alternate mounting method can easily 
be worked out. 

Operation. Just connect the Power 
Flash unit to your camera, install the 
battery (being careful to observe the 
proper polarity), and plug your flash gun 
into Ji. The flash gun, of course, should 
be of the extension type—such as the 
“Accura Extension Flash” or the “B-C 
Pocket Flash Extension.’ It should have 
no batteries or circuitry of its own. 

After a bulb is inserted in the flash- 
gun socket, capacitor Ci charges within 
half a second and the unit is ready for 


use. —30- 


CAPACITOR STABILIZES SOLAR CELL 


If you’re using energy from the sun to 
power a piece of apparatus, here’s a way 
to keep your Solar cell’s voltage output 
more constant. Just connect, in parallel with 
the cell, a 4000-4f., 10-volt electrolytic 
capacitor (Mallory 1040A or equivalent). 
During periods of illumination, the large 
capacitor charges to the cell’s output volt- 
age. Then, if the light is dimmed (by a 
cloud passing in front of the sun, for in- 
stance), the capacitor slowly discharges 
through the circuit, maintaining the output 
voltage near the original level. Don’t try 
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to use this idea with miniaturized equip- 
ment, though: the Mallory capacitor speci- 
fied measures 1 7/16” x 33%”, and the 
dimensions of equivalent capacitors will 
be about the same. When connecting the 
capacitor, be sure to observe the proper 
polarity. —Rufus P. Turner 
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DX’ing the 


Broadcast Band 


By C. M. STANBURY Ii 


Tips for tuning in on distant stations 


in the exciting land of BCB DX 


CeCTHXUNE SHORT WAVE and listen in 

on the world,” runs the decades- 
old slogan of the SWL. And while there’s 
much truth in this slogan (thousands of 
avid DX’ers and SWL’s find the short- 
wave bands a source of endless pleas- 
ure), keep this fact in mind: regional 
politics, local emergencies, even the real- 
ly intensive propaganda campaigns make 
use of the broadcast band as their pri- 
mary media. 

It is, in fact, the local stations op- 
erating on the broadcast band which 
play the leading role in reporting much 
that is going on in the world. And for 
the DxX’er, these stations represent an 
even better source of first-hand news 
than the short-wave bands—provided, 
of course, that you can hear them. 

Ringside Seats. For any _ skeptical 
SWL’s we may have on hand, let’s take 
a specific example—the article ‘“‘Castro’s 
Radio Voice’ which was in the March, 
1961 issue of POPULAR ELECTRONICS 
and described Cuban Station CMBN. Be- 
fore press time, the general public out- 
side Cuba hardly knew that La Voz del 
INRA was on the air. But broadcast- 
band DX’ers—BCB'ers, as they are pop- 
ularly called—-knew it was on with power 
to spare. In fact, CMBN had “bossed’”’ 
the 1160-kc. spot in the Eastern U.S. 
for months. 

Then there was Earl Long, fabulous 
or notorious (take your pick) Louisiana 
politician, descendant of Huey Long. 
During Earl’s last and wildest campaign, 
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his voice could be heard first-hand 
throughout North America via “clear- 
channel” Station WWL in New Orleans. 

That summer, many a BCB DX’er 
stopped dial-twisting to listen spell- 
bound on the 870-ke. spot. Governor 
Long had won a lunacy court fight and 
was running in the Democratic primary 
for Lieutenant Governor, since the 
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Disc jockey Jack 
Lazare holds down 
the midnight to 
6 a.m. spot on 
New York’s WINS. 
Although not a 
clear-channel sta- 
tion, WINS is 
heard widely 
throughout the 
U.S. on 1010 ke. 





Another night- 
time disc jockey 
BCB DxX’ers often 
pick up is WCBS’s 
Bob Hall of the 
‘‘Music 'Til Dawn” 
show. Bob is on 
hand during the 
‘‘wee hours’’ every 
morning except 
Sunday on 880 kc. 





Louisiana constitution prevents a gov- 
ernor from succeeding himself. As _ it 
happened, Long lost this one, but in 1960 
he was nominated for the U.S. House of 
Representatives just before his sudden 
death. Needless to say, BCB DX’ers en- 
joved a ringside seat. 

“Border” Stations. Current and even 
more “fascinating” listening are the 
Mexican “border” stations. Granddaddy 
of these was XER, founded in 1930 by 
John R. *“‘Doc” Brinkley of the infamous 
“goat-gland” fraud. Located at Villa 
Acuna just across the Rio Grande from 
Del Rio, Texas, XER broadcasted al- 
most entirely in English and for a United 
States audience—yet it was beyond the 
jurisdiction of the Federal Communica- 
tions Commission. 

Station XER subsequently became 
AERA, only to be torn down by the 
Mexican army in 1941—partly because 
of its Nazi sympathies. But on Febru- 
ary 4, 1947, it went back on the air again 
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as XERF, operated by former Brinkley 
associates. 

In addition to XERF (1570 kc.), the 
major “border” stations on the air now 
are XEG, Monterrey, on 1050 ke.—the 
old XER spot, and XERB (1090 ke.) at 
Rosarito Beach, Lower California. 
Bread and butter for these stations are 
blood-and-thunder evangelists and faith 
healers—one of the most “colorful” 
faith healers being J. C. Bishop, who 
began his radio career as the Lonesome 
Cowboy singer on Brinkley’s XER. While 
some of the programs on these stations 
are entirely “religious” in purpose, oth- 
ers reflect various hidden “‘political’’ in- 
fluences—with the notable exception of 
communism. All make for exciting lis- 
tening! 

Tricks of the Trade. Before you can 
explore America’s hidden corners via 
the broadcast band, you’ll have to know 
what makes BCB DX tick. First, you’ll 
probably have to change your DX’ing 
methods. 

Most DX’ers log as many stations as 
possible in order to build up an impres- 
sive QSL collection. While fascinating 
and rewarding, this form of DxX’ing 
doesn’t yield much insight into distant 
areas. The most interesting DX listen- 
ing requires extensive monitoring of 
only a few stations at a time. (For ex- 
ample, in gathering data on Castro's 
propaganda machine, the author spent 
many hours listening to CMBN while 
constantly bucking QRM from Radio 
Swan. Later, he began a painstaking 
track-down of other Cuban channels. ) 

Obviously, such an approach will re- 
quire all your DX’ing skill. For a QSL, 
a distant station need only be heard 
for a few minutes. But to “DX’plore’’ 
will take at least an evening or maybe a 
session in the early a.m., say from 2:00 
a.m. until 5:00 a.m. or So when the sta- 
tions in your locality begin to sign on. 
Where there is QRM, you will have to 
patch bits and pieces into a whole pic- 
ture. 

During the day, it’s seldom possible 
to hear more than semi-local stations. 
But as soon as the sun sets, the broad- 
cast band comes alive, and many sta- 
tions throughout the country appear on 
your dial. In fact, if you were to leave 
your receiver at one frequency, you 
might well hear stations come and go 
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Clear-channel stations within the con- 
tinental United States. See chart at 
right for explanation of map symbols. 


all evening! When one station fades 
out, another one, perhaps a thousand 
miles away, often takes its place. 

For the beginning BCB DX’er, a list of 
clear-channel stations has been included. 
These are the “giants” of the broadcast 
band, and have been given nighttime 
control of a group of frequencies in order 
to provide radio service for rural areas 
having no local stations. Among this 
group are such well-known stations as 
WLW (Cincinnati), WWL (New Or- 
leans and KSL (Salt Lake City). Be- 
cause of their clear channels and the fact 
that these stations operate at maximum 
power (50,000 watts), they are usually 
easy DX catches. 

Your Receiver. Almost any AM receiv- 
er you might have around the house 
will be suitable for BCB DX’ing and is 
capable of picking up many of the clear- 
channel stations, including powerful 
“border” stations. After you’ve gained 
a little BCB experience, you’ll no doubt 
pick up other, lower-powered stations in 
many less populous areas, especially in 
the early a.m. hours. 

However, you’ll soon discover major 
defects in ordinary BCB receivers, Not 
only is the sensitivity often poor, but 
the selectivity and signal-to-noise ratio 
leave much to be desired. The remedy, 
of course, is to use a communications 
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U.S. CLEAR-CHANNEL STATIONS 


Key @ 

Call- Sign Location ‘Frequency 
(ke.) 
KF? Los Angeles, Calif, 640 
WSM Nashville, Tenn. ‘650 
WNBC New York, N.Y. 660 
WLW Cincinnati, Ohio 700 
WABC New York, N.Y. 770 
WBAB/WFAA Fort Worth/Dallas, Tex; &20 
‘WwCCO Minneapolis, Minn. 830 
WHAS Louisville, Ky. 840 
WWE New Orleans, La. 870 
WHO Des Moines, lowa 1040 
KSL Salt Lake City, Utah 1160 
WOAI San Antonio, Tex. 1200 


Stations Subject To Shared Operation 


Key A 
Call- Sign Location ‘Frequency 
| {ke.) 
WMAQ Chicago, III. 670 
WGN Chicago, Ill. 720 
WSB Atlanta, Ga. 750 
WJR Detroit, Mich. 760 
WBBM Chicago, Ill. 780 
wcBs New York, N.Y. 880 
Wis Chicago, Ill. 890 
KDKA Pittsburgh, Pa. 1020 
WBZ Boston, Mass. 1030 
KYW Cleveland, Ohio 1100 = 
KMOX St. Louis, Mo. 1120 | 
WHAM Rochester, N.Y. 1180 
WCAU Philadelphia, Pa. 1210 


receiver or one approaching communica- 
tions standards. 
To boost overall sensitivity, the im- 
portant thing is to have a good outdoor 
(Continued on page 93) 
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Neither magnets nor magnetism are 
mysteries to the experimenter. But 
this quiz will test your knowledge 
of the basic principles of magnetic 
phenomena. Mark each statement 
“True” or “False” and check your 


answers with those on page 97. 


The north pole of 

a compass points 
to the earth’s north 
magnetic pole. 


TRUE FALSE 


lf the separation 

between two un- 
like magnetic poles is 
reduced by half, the 
attraction between 
them will become 
four times as great. 


TRUE FALSE 


3 lf a compass 1s 

placed beneath a 
wire passing elec- 
trons from A to B, its 
north pole will point 
to the right. 


TRUE FALSE 


Bar magnets 

should be stored 
by placing them so 
that like poles are 
side by side. 


TRUE FALSE 


There is no insu- 

lator for magnetic 
fields. Some metals 
simply offer more 
resistance to magne- 
tism than others. 


TRUE FALSE 
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By ROBERT P. BALIN 


A “'D-ring”’ is usu- 

ally found on dc. 
electromagnetic re- 
lay coils. 


TRUE FALSE 


When a nickel-iron 

rod is magnetized, 
it will grow shorter 
in length. 


TRUE FALSE 


The electromagnet 

shown here will 
have its north pole 
located at the top of 
the coil. 


TRUE FALSE 


An electron pass- 
ing through the 
deflection yoke mag- 
netic field and out of 
the page will be de- 
flected to the right. 


TRUE FALSE 


10 A ‘‘keeper’’ is 

placed across 
the poles of a horse- 
shoe magnet to pre- 
vent the magnet’s 
field from passing 
through nearby fer- 
rous objects. 


TRUE FALSE 
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with DICK STRIPPEL, 2w}! 452 


CB Editor 


Cc CB Editor recently had the pleas- 
ure of receiving an honorary member- 
ship in the Confederate Citizens Band 
Corps, as you can see from the handsome 
certificate at right. Located in Shelby, 
North Carolina, this 
new Corps already 
has members in most 
of the 50 states, and 
is dedicated to the 
betterment of the 
Citizens Radio Serv- 
ice. The Corps’ em- 
blem, shown in black 
and white directly at 
right, is actually a 
striking blue, red 
and gold combina- 
tion. 

The specific aims of this organization 
are to help promote Citizens Band clubs 
in every city; to foster a national calling 
channel, emergency channels, and other 
needed services; and to work out a Citi- 
zens Band annex to the National Civil 
Defense communications plan. Honorary 
memberships have also been presented 
by the Corps to both the publisher and 
editor of POPULAR ELECTRONICS, Messrs. 
Phillip T. Heffernan and Oliver P. Ferrell, 
respectively, and are very much appre- 
ciated. 

Conelrad Compliance. On a recent visit 
to the 11-20 of a CB’er who shall remain 
nameless, for reasons which will become 
obvious, we casually asked how he com- 
plied with Conelrad regulations. His 
answer was a blunt, ‘“Conelrad? What’s 
tat" 

Fortunately for this particular CB’er, 
he did know that he was supposed to 
cease transmissions immediately when 
an alert was announced over the radio. 
He was also fortunate in having a teen- 
age daughter who, while at home, con- 
tinuously “monitored’’ the local radio sta- 
tion. At least he would be aware of a 
Conelrad alert if one took place—but his 


February, 1962 











Gwe THe ~ ee ©) 
ee 


nt Gil ie 
ne: 
CORPS “@ 


S< 


ever 


CON BAN) 


Uo all mbo shail see thear presents. greetina: 


& sf en noun that ‘a ral es mM f h ve m prifosted an 
unusmally high ae oa for cm fates é a in Bel aimunication an 


ip ta idife mun 


i) ld 


Yee ee a ee 
Confederate Cittzens Band Corps 
WN, ..sttember a by vurtus off this appointment therefore, be 
Mice to sefetly aad Lage nthy dishianp the dates uf th Hue 
PCL we wed elle ae The US mabe Cit 
CSA ae phe conte agame yous 
h wrubene vf his good faith pling Wis appontinent 
mem mal hee are uw nal fhny 
4 gene if hann 1 b 
aptiele with olf a ee walt ith wieguppert tarat 
caleaar tks we rh fhe gecallel ne oe aaraeent if 
Newt 
) peti tance Somali LD mimboal tke 
lo nnd h eelencs at are a ale op thir distin. 
prised oeganvtulivn 
ae 5 Fier ai athe City a <i ft, Frith ia the hee aah 
+ day of. November in the yar 


phe { ‘ { Nev Le ; D 
/ 
Charter Member A de Y 


[ H 4ba py 


| 





method is definitely not what the FCC 
has in mind. 

The rules and regulations governing 
CB are quite clear in stating that each 
CB licensee shall comply fully with 
Conelrad regulations, and the CB rules 
include the necessary references to the 
Conelrad regulations. 

The word ‘‘Conelrad” stands for Con- 
trol of Hlectromagnetic Radiation. It is 
a plan whereby, in the event of a re- 
gional or national emergency, all stations 
—AM, FM, TV, commercial, amateur 
and CB—are required to cease trans- 
mitting immediately. Then certain se- 
lected stations, operating at low power 
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on the AM frequencies of 640 and 1240 
ke., will broadcast official messages in a 
“round robin’? technique designed to 
confuse any radio direction-finding gear. 

There are numerous ways in which 
you, aS a CB licensee, can tell when a 
Conelrad alert is in force. The simplest 
way is to tune in any AM, FM or TV 
station to determine whether it is oper- 
ating normally. Then, while operating 
your CB rig, you continue monitoring 
the radio or TV station to make certain 
its broadcasts are not interrupted by 
Conelrad. 

This method poses some restrictions, 
since the FCC takes a very dim view of 
any station ‘‘re-broadcasting” the pro- 
gram material of another station—which 
would be the case if your ‘‘monitor’”’ re- 
ceiver were located within earshot (or 
should we say mikeshot?) of your CB 
rig. A good way to avoid such “re- 
broadcasting” is to have someone in an 
adjoining room listening to the radio or 
watching TV while you operate—-some- 
one who is under instructions to inform 
you when a Conelrad alert begins. 

Other, more electronic, means have 
been devised too. A number of manufac- 
turers have units that attach to ordinary 
a.c.-d.c. radios and will light a lamp, ring 
a bell, or automatically cut off trans- 
mitter power when a local station stops 
broadcasting. Prior to actually stopping 
broadcasts, certain “key” stations trans- 
mit a series of tones to warn other sta- 
tions, and some Conelrad “detection” de- 
vices will respond only to these tones. 

The FCC does not prescribe how a CB 
licensee should determine when a Conel- 
rad alert is in progress, but it is quite 
specific in stating that some fail-proof 
method must be used. 

Tech Notes. While we're on the topic 
of Conelrad regulation compliance, here’s 
a simple monitor you can build into a 
standard a.c.-d.c. broadcast receiver. If 
you do not already have an extra re- 
ceiver in the vicinity of your 11-20, you 
can buy one—any four- or five-tube su- 
perhet will be suitable. If you do a little 
shopping around, you should be able to 
pick one up for less than $15.00. 

After you have determined that the 
set is capable of ear-splitting volume on 
a local station, obtain the following parts 
from your regular distributor: a 10-ohm., 
5-watt resistor; a s.p.s.t., normally-closed 
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push-button switch; a #49 panel lamp 
and a suitable lamp mount with a lens- 
type glass jewel, preferably green. 

For a really professional job, mount 
the lamp and switch on the front panel 
of the broadcast set, wiring them—to- 
gether with the resistor—to the loud- 
speaker of the radio. 

In the diagram above, a typical a.c.- 
d.c. broadcast receiver output stage is 
shown in A, and x marks the spot where 
the original wiring should be broken. 
The added components appear in B in the 
gray area. 

To operate your Conelrad monitor, 
first plug the set into a power outlet 
and turn it on. Depress the push-button 
switch and tune in a powerful local sta- 
tion (which is not on 640 or 1240 kc.). 
Then release the switch and turn up 
the volume control to the point where 
the lamp flickers and glows brightly. 
The audio voltage from the set causes 
the lamp to light; at full brightness, it 
represents about .12 watt of audio 
power—easily obtained from any stand- 
ard type set. 

To provide a ‘fail-safe’ feature for 
your monitor, simply consult the pilot 
lamp already in the set. If it’s on, but 
the green lamp isn’t flickering or glow- 
ing, you know that either the station is 
off the air or the green lamp is defec- 
tive. (If your set doesn’t have a pilot 
lamp, you can install one by wiring ina 
#47 lamp, using long insulated leads, 
across pins 4 and 6 of a 35W4 rectifier 
or pins 2 and 3 of a 35Z5, and mounting 
the lamp behind a red lens.) 

If both lamps fail to light, your moni- 

(Continued on page 107) 
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> the Ham Bands 


By 
HERB S. BRIER 
W9IEGOQ 


HOW TO GET MORE QSO’S PER CQ 


ByO YOU EVER have days when you 

can’t make a contact no matter what 
you do, while the other hams on the band 
seem to be working everything under the 
sun? You call and call, you retune your 
transmitter, you check to make sure your 
antenna hasn’t fallen down, and you call 
some more, still with no reply. At long 
last, you do make a contact and get an 
extra-fine signal report! This kind of 
thing probably happens to all of us, 
whether we are Novices operating in the 
low-frequency c.w. bands, Technicians 
operating in the v.h.f. bands, or General 
Class high-power DX chasers. The big 
question is... why? 

A plausible-sounding explanation ad- 
vanced by some hams is that, in some 
mysterious manner, the ionosphere allows 
distant signals to reach a_ particular 
antenna but prevents a signal from mak- 
ing the return trip. Actually, except in 


The winning photo in this month's contest 
came from Fred Erickson, KN@EEH, 1156 Fifth 
Ave., Anoka, Minn. Fred, shown operating his 
Heathkit DX-60 transmitter, covers the three 
low-frequency Novice bands. He uses a Knight- 
Kit R-100 receiver, and his antennas include 
40- and 80-meter dipoles and a home-built, 2- 
element beam for 15 meters. Fred has worked 
35 states and Canada, and has received QSL 
cards from 31 states. 

Fred will be awarded a 1-year free subscrip- 
tion to POPULAR ELECTRONICS for his photo. 
If you would like to try for a similar award, 
send us a picture of your station—preferably 
with you at the controls, and be sure to in- 
clude some information about yourself, your 
equipment and your activities. Maybe you'll 





be one of the lucky winners. And even if your picture is not chosen as ‘‘Novice Station of 
the month,” it will be published if space permits. Send all entries to Herb S. Brier, c/o 
POPULAR ELECTRONICS, P.O. Box 678, Gary, Indiana. 


cases of temporary fading, this so-called 
“one-way skip” is extremely rare. At 
times, though, signals between your loca- 
tion and another area might be good, but 
signals between that area and another 
section of the country eould be even 
better. When that is the case, every 
station you call answers a station from 
the other part of the country. (Ask any 
midwestern, 15-meter DX chaser about 
the east-coast “iron curtain’ between 
him and Europe!) At other times, con- 
ditions are just the reverse. 

If we got an answer every time we 
pressed our transmitting keys or spoke 
into our microphones, ham radio would 
become about as exciting as picking up 
the telephone to call the butcher. On the 
other hand, it’s no fun to have trouble 
making contacts for a long period. If 
this is your problem, the chances are 
good that you can overcome it regardless 
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of the cause. The following paragraphs 
contain some helpful suggestions. 
Improving Your Results. The first step 
is to evaluate your equipment realis- 
tically, then change your operating 
habits to take full advantage of its 
capabilities. For example, suppose your 
station consists of an inexpensive re- 
ceiver, a 40-watt transmitter, and an 
antenna strung between your’ shack 
window and the garage—a common set- 
up. Naturally, you can’t expect it to be 
as effective as a station equipped with a 
super-sensitive, super-selective receiver, 
a de luxe transmitter, and an antenna 50 
feet high. But, by using your equipment 
intelligently, you can get good results. 





De luxe transmitter, the Viking 
Ranger II, covers ham bands between 


1.8 and 54 mc. It runs 75 watts 
input on c.w., 65 watts on phone. 


You'll probably decide, to continue the 
example, that your inexpensive receiver 
and poor antenna will make contacts on 
15 meters come few and far between. On 
40 and 80 meters, however, both the 
antenna and receiver will do well when 
interference is not too heavy. Since 
these bands are always crowded during 
the evening hours, you can avoid inter- 
ference by doing most of your operating 
after midnight and in the daytime. Some 
hams say that 5:00 to 8:00 a.m. is the 
very best time to operate on 40 and 80 
meters; signals are usually strong and 
QRM is light. 

Another thing to watch is your c.w. 
sending. Obviously, no ham sends poorly 
on purpose. Nevertheless many calls— 
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especially CQ’s—-go unanswered because 
call letters are difficult or impossible to 
decipher. Calling CQ in the Novice bands 
at speeds faster than most Novices can 
copy is another good way to cut down 
on the number of replies received; it’s 
a temptation to call CQ at top speed, 
but you'll be better off if you take it easy. 

De Luxe Transmitter/Exciter. If you’re 
interested in obtaining some de luxe ham 
equipment and improving your results 
that way, we suggest that you look over 
the new Viking Ranger II transmitter/ 
exciter recently announced by the E. F. 
Johnson Company, 116 Second Ave., 
Waseca, Minnesota. Rated at an input 
of 75 watts on c.w. and 65 watts on AM 


Schematic of audio filter which 
will improve c.w. selectivity of 
your receiver is shown in shaded 
area. See text for parts values. 


FROM > 
PLATE 
OF FIRST 
AUDIO AMP 





phone, the Ranger II covers the seven 
ham bands between 1.8 and 54 mc. using 
either crystal control or a highly stable, 
built-in VFO. On c.w., keying is clickless 
and chirpless, and time sequenced for 
full “break-in” operation; on phone, 
100°, plate modulation is easily obtained 
from any standard high-impedance “com- 
munications” microphone. Careful shield- 
ing and extensive lead filtering reduce 
possible TVI to a minimum. 

Kither as a high-quality, low-power 
c.w./phone transmitter or as a driver 
for a high-power modulator and/or r.f. 
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amplifier, the Ranger II should appeal 
to the serious Novice, Technician, and 
General Class amateur. It is available 
factory-wired at $359.50 and in kit form 
at $249.50. 


IMPROVING C. W. SELECTIVITY 


Hams who operate on the low-fre- 
quency short-wave bands realize that 
anything which improves the _ usable 
selectivity of a receiver will increase the 
percentage of successful QSO’s. This 
little audio filter will do just that. Using 
just four components, it can be added to 
your receiver in about an hour and will 
do a good job of separating interfering 
code signals. As shown in the schematic 


Two brothers, Jim (left) 
and Joe Fergeson, KN@IBX 
and KN@IKC, respectively, 
Sioux Falls, S.D., work 
80, 40, and 15 meters. 
Using a 75-watt, home- 
brew transmitter, a ‘‘trap”’ 
dipole antenna, and a Na- 
tional NC-125_ receiver, 
they've totaled 37 states- 
worked with 31 confirmed. 


Orlando Oliva, CE3OE. is 
shown at the controls of 
his ham station in San- 
tiago, Chile. Although his 
screen-modulated Globe 
Chief emits only about 30 
watts on phone, Orlando 
works the United States 
regularly on 15-meter 
phone, receiving signal re- 
ports up to 20 db over 9. 


diagram (see opposite page), a 1000-cy- 
cle resonant circuit consisting of Li, a 
3.0-henry filter choke (Stancor C1080 or 
equivalent), and Ci, a 0.0068-nf. fixed 
capacitor, is employed. The circuit is 
connected between the grid of the audio 
output tube and ground, so that 1000- 
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cycle signals are passed on to the grid 
while higher and lower frequencies are 
kypassed to ground. 

Resistor Ri isolates the plate of the 
first audio amplifier from the shunting 
effect of the L/C circuit. If the resistance 
cf R1 is too high, though, the audio out- 
put of the receiver will be unduly de- 
creased. Start with a value of about 
10,000 ohms, then experiment with dif- 
ferent values to determine the optimum 
ane for vour receiver. 

D.p.d.t. switch Si cuts the filter in 
and out of the receiver's audio circuit. 
To use the filter, switch Si to the Jn 
position and slowly vary your BFO or 
Main Tuning controls. You should be 


able to eliminate, or greatly attenuate, 


the offending station—without affecting 
the station you’re trying to copy. There 
is some volume loss when the filter is 
used, but this can be compensated for 
with the receiver’s gain control. 
(Continued on page 114) 
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By LOU GARNER 


HEN the transistor was first intro- 

duced, it was a very expensive com- 
ponent. Prices of $75 and $100 or more 
were common for single units at a time 
when the purchasing power of the dollar 
was greater than it is today! When an 
“under $50” unit was announced, it rep- 
resented an important price break. Then 
Raytheon rocked the industry back on its 
heels with the introduction of a low-cost 
“experimenter’s” transistor at only $7.50 
—the now-famous CK722, which cur- 
rently sells for less than a dollar. 

This downward zoom in prices is hard- 
ly surprising if you keep in mind that 
most really new components carry a sub- 
stantial initial price. (Think of the early 
console radios!) This state of affairs is 
due to a number of factors, including 
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Transistor Topics 


(a) high engineering and development 
costs, (b) the use of production tech- 
niques which involve considerable hand 
labor and testing, (c) limited production 
-since there is no immediate mass- 
market, and (d) the high cost of initial 
advertising and merchandising. As a 
general rule, prices drop gradually as 
production techniques are refined and as 
the manufacturer starts to receive fair- 
sized orders, with major ‘‘price-breaks’’ 
occurring when new production methods 
are developed or when large-quantity 
orders are received. 

Today, we can observe a similar pat- 
tern in the pricing of multiple semicon- 
ductor circuit assemblies. When we dis- 
cussed these devices a few months ago 
(see Transistor Topics, July, 1961), unit 
prices ranged from $125.00 up. Recently, 
however, a major manufacturer, Fair- 
child Semiconductor (545 Whisman Rd., 
Mountain View, Calif.), announced a two- 
transistor differential amplifier assembly 
at less than half the earlier prices... . 
$60.00 each in 1-99 lots, and $40.00 in 
100 - 999 quantities. 

An interior view of the new assembly, 
designated as Type 2N2060, appears in 
Fig. 1, while its schematic symbol and 


Fig. 1. Interior view of Fairchild’s 
new Type 2N2060 differen- 
tial amplifier, containing two 
transistors in a single enclosure. 


Fig. 2. Schematic diagram (A) 
and tead connections (B) for 
2N2060 differential amplifier. 


C; Ca 
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lead connections are illustrated in Figs. 
2(A) and 2(B), respectively. The unit 
is made up of two low-noise, closely 
matched, and highly stable silicon Planar 
transistors assembled in a Single six-lead 
TO-5 enclosure. The pair’s betas are 
matched to within 10% at 0.1 ma. and 
1.0 ma. collector currents, with the maxi- 
mum base-emitter voltage differential 
kept to within 5 millivolts at these 
points. 

The two elements making up the 
2N2060 are npn units, with a maximum 
collector-to-base voltage of 100 volts, a 
maximum operating junction tempera- 
ture of 200°C, and a maximum power 


C5 .25pt. 








signed for use an an output device in 
high-frequency transmitters. Any or all 
of these assemblies may one day be man- 
ufactured as “stock” items, just like the 
new 2N2060. 

Looking to the future, industry offi- 
cials predict that circuit assembly prices 
will continue to drop, and that prices in 
the ‘“‘under $10.00” range may be feasible 
within two or three years. If and when 
this happens, these interesting and ver- 
satile units will fall well within reach of 
the average experimenter and hobbyist. 

Reader's Circuit. With transistor prices 
at an all-time low, the serious hobbyist 
needn't confine himself to one- and two- 


Fig. 3. Reader S. A. Sullivan’s novel two- 
transistor receiver. Resistor R5 may or 
may not be needed, depending on the 
particular transistor selected for Q2. 


transistor projects for economic 
reasons. However, there are 
many experimenters who de- 
rive considerable satisfaction 


| | MEG. | 3V. ee : 
- is. HA from obtaining maximum per- 
ra Bynes saoital °) formance out of a minimum of 


dissipation of 1.5 watts (per side) at 
29°C. Minimum betas range from 50 at 1 
ke. to 3.0 at 20 mc., while a noise figure 
of 8 db maximum is specified for both 
narrow- and wide-band applications. 

The 2N2060 can be used in any ap- 
plication requiring a pair of closely 
matched, medium-power npn transistors. 
But it finds its major use as a differen- 
tial amplifier, since it is capable of am- 
plifying extremely small signals under 
conditions where it was previously neces- 
sary to use feedback amplifiers with me- 
chanical choppers. 

A few of the dozens of circuit assem- 
blies that Fairchild Semiconductor has 
produced on special order during the 
past few years include such relatively 
diverse items as a two-transistor chop- 
per; a high-gain, three-stage Darlington 
amplifier; and a four-transistor r.f. am- 
plifier. The latter unit is made up of 
four r.f. transistors in parallel and is de- 
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components. For these, reader 
S. A. Sullivan, W6WXU (20565 
Fifth East, Sonoma, Calif.), 
suggests the receiver circuit 
shown in Fig. 3. 

Tuning the AM broadcast band, Mr. 
Sullivan’s circuit employs two transis- 
tors and two diodes and is designed for 
operation on a pair of penlight cells con- 
nected in series to supply 3 volts. 
W6WXU claims that it provides the per- 
formance of a four-stage set and has a 
sensitivity and selectivity adequate for 
the reception of local stations without 
an external antenna. 

Referring to the schematic diagram, 
Qi is an npn unit serving aS a combina- 
tion regenerative r.f. stage and reflex 
audio amplifier. A pnp transistor, Q2, is 
used as the audio output. The common- 
emitter arrangement Is used throughout. 

According to W6WXU, circuit opera- 
tion is as follows. Signals are picked 
up and selected by tuned circuit L1/C1 
and coupled to QY1’s base-emitter circuit 
through C3, with an amplified r.f. out- 
put signal developed across load resistor 
R2. A portion of this signal is coupled 
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back to the tuned circuit through #1 
and d.c. blocking capacitor C2 to provide 
the feedback necessary for regenerative 


operation. The remaining part of the 
signal is coupled through C4 to the dual- 
diode detector, D1-D2. 

The resulting audio signal is applied to 
@1, with an amplified output signal 
(audio) developed across R4. From this 
point, the detected and amplified audio 
signal is coupled through C5 to the out- 
put amplifier, Q2, and, after further am- 
plification, 1s applied to the earphone. 
Transistor Q1’s base bias is supplied by 
R3, Q2’s by R5; the latter resistor may 
not be required in all cases. 

Standard, readily available components 
are used throughout. Coil L/ is a ferrite 
core antenna coil (Lafayette MS-166 or 
equivalent) ; C1 is a 10-365 puf. miniature 
variable capacitor (Lafayette MS-274 or 
equivalent). Capacitors C2, C3 and C4 
are small mica or disc ceramic units; 
their working voltage is not critical. A 
0.25-nf. miniature tubular capacitor is 
used for C5. Resistor RI is a small 
25,000-ohm potentiometer, but W6WXU 
indicates that values from 10,000 to 100,- 
000 ohms can be used here. Resistors 
R2, R3, R4,and R5 (if used) are 4%-watt 
units; DZ and D2 are 1N60 crystal di- 
odes. The s.p.s.t. ‘power’ switch, S87, 
is ganged to the regeneration control, 
Ri, and the earphone is an 7000-ohm 
dynamic unit (Lafayette MS-260 or 
equivalent ). 

Reader Sullivan suggests that the cir- 
cuit be “breadboarded’”’ for experimental 
tests before final assembly. He indicates 
that maximum performance is obtained 
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Fig. 4. The ‘‘Big 9’’ transistor ‘‘kit’’ 
put out by Sylvania contains nine 
transistors and sells for $20.60 list. 


when the transistors and bias resistors 
(R3 and R5) are chosen experimentally 
on the basis of actual performance. For 
example, he found that two out of five 
different 2N170 transistors gave far 
superior performance. Similarly, he 
found that R5 was required with some 
2N107’s and not with others; where 
needed, R5’s value can be between 100,- 
000 ohms and 1 megohm. 

Once the circuit has been checked and 
final components determined, the receiv- 
er can be assembled in a small plastic 
box. Neither layout nor lead dress 
should be overly critical, but good wiring 
practice should be followed, with special 
care taken to observe battery and diode 
polarities. A pair of long-nose pliers 
should be used as a “heat sink’? when 
soldering the diode and transistor leads 
to prevent damage. 

‘Transistor Kits.’’ Sylvania Electric 
Products, Inc. (Woburn, Mass.) has an- 
nounced two interesting “transistor 
kits.” Both contain an assortment of 
transistors at a price well below the cost 
of the individual units if purchased sep- 
arately. Both are available through reg- 
ular distributors. 

One of the kits, known as the “‘Big 9,” 
includes nine npn and pnp transistors, a 
replacement guide. and a coupon worth 
$12.50 towards enrollment in a corre- 
spondence course on transistor servicing. 
The transistors included in this kit were 
chosen to meet the needs of the service- 
man and the experimenter, and are ca- 
pable of replacing more than 300 popular 
types. (See Fig. 4.) 

The second kit was designed for the 
practical design engineer and more ad- 
vanced experimenter. Known as an “‘E\jpi- 
taxial Transistor Evaluation Kit,” it 
includes six 2N782 transistors, 12 appli- 
eation circuits, and a book-style refer- 
ence folder with detailed electrical and 
mechanical data. The selling price is the 
same as that of three 2N782’s, purchased 
individually. 

Product News. Allied Radio Corp. 
(100 N. Western Ave., Chicago 80, Ill.) 
has announced a fully transistorized 

(Continued on page 101) 
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By HANK BENNETT 
W2PNA/W PE2FT 


WHAT KIND OF 


ae TERM DX’er has been popularly 
adapted to fit just about anyone who 
tunes a radio to any wavelength, long 
or short. In reality, “DX’er’’ cannot be 
properly applied to those who listen to 
the short waves for the sheer enJoyment 
of various programs or to those, for in- 
stance, who live behind the Iron Curtain 
and want to hear newscasts from the 
Free World. So, your Short-Wave Editor 
hopes to remove some of the confusion 
regarding this term by defining the vari- 
ous species of DX’ers. 

True DX’er—one who will spend count- 
less hours at the dials searching for that 
elusive and very rarely heard station. 
This DX’er is one of the most valuable 
to the hobby because of his diligence 
in obtaining information on _ hard-to- 
pick-up stations. 

Active DX’er—one who will tune one 
or more of the short-wave bands regu- 
larly, keeping abreast of current schedule 
and/or frequency changes. His efforts 
are equally as valuable as those of the 
true DX’er because his alertness enables 





Alan Schneider, WPE2FLL, Bronx, N. Y., listens on 
a National NC-98. His antennas include a home- 
made 300-ohm dipole, a CB and an Army surplus 
whip. He also uses a transistorized tape recorder. 


Short -Wave 


Report 





DX‘ER ARE YOU? 


the editors of radio club bulletins and 
DX programs to keep their schedule list- 
ings up to date. 

Average DX’er—one who tunes many, 
if not all, of the short-wave bands and 
reports on general activities. This DX’er 
is indispensable because his findings pro- 
vide us with data on almost 100 per cent 
of the scheduled stations. His routine 
reports also let us know whether the 
stations are maintaining or changing 
their current schedules and frequencies. 

Novice DX’er—one who, new to the 
thrills of DX’ing, is apt to tune hastily 
through frequencies, pausing at points 
where only the strongest signals are 
heard. With time and patience, this fel- 
low will move up into the higher DX 
ratings. The novice DX’er may often be- 
come discouraged at the QRM in the 
regular short-wave bands and turn to 
the off-beat frequencies where he will 
be lucky enough to find a clandestine 
station or an unreported one. 

Utility DX’er or Specialist—one who 

(Continued on page 108) 


Gene C. Kitamata, WPE6BOS, Richmond, Calit., 
DX’es with a Hallicrafters SX-110. A 20-meter folded 
dipole antenna and a Heath QF-1 Q-multiplier 
helped him get 39 verifications from 23 countries. 
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ARL AND JERRY were sitting in the 
office of the Psi Kappa Psi fraternity 
house on the campus of Parvoo Univer- 
sity listening to short, wiry Police Cap- 
tain Dirkson seated behind the desk. 

“Last week at an FBI school I was 
talking over a problem of mine with 
Police Chief Morton of your home town,” 
the captain explained, “and he sug- 
gested that you two might be able to help 
me. Here’s the deal. 

“In the past few weeks the campus 
has been hit by a series of fraternity 
house thefts. Last weekend it was the 
Sigma Chi house; the week before it 
was the Sigma Phi Epsilon. All the thefts 
apparently are the work of one man 
young enough to pass for a college stu- 
dent and with plenty of savvy of fra- 
ternity house living. He only works on 
weekends when there are likely to be 
guests in the house and the presence of 
a strange face isn’t noticed. He simply 
walks in, saunters around, and takes 
whatever cash he can find. Fraternity 
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By 
JOHN T. FRYE 
W9IEGV 


Carl and Jerry 


Wrecked by a Wagon Train 


brothers trusting each other the way 
they do, that’s likely to be plenty. He 
never takes watches, jewelry, billfolds, 
or anything else that can be identified. 

“Obviously we can’t keep a constant 
watch on all the fraternities; so I’ve de- 
cided to do the next best thing and set a 
trap in a likely place. Sooner or later I 
figure he'll try it here at Psi Kappa Psi, 
and when he does I want to be ready for 
him. This house has been picked for a 
reason. I have a nephew here, and he 
has two buddies we can trust. They use 
this desk, and one of the three is in the 
house practically all the time. 

“(Now here’s where you fellows come 
in. My men can’t work here without 
arousing suspicion and talk, but you boys 
ean. I want an alarm of some sort fixed 
up on this desk so that when an unau- 
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thorized person starts going through 
the drawers the alarm will be heard all 
over the house; yet it will have no sig- 
nificance except to those in the know. 
I want this done quickly, before this 
coming weekend. Also, keep in mind 
that we can’t put too much money into 
such a long shot. I realize that’s a tall 
order, but what do you say ?” 

Before answering, Jerry pulled out a 
desk drawer and peered into the open- 
ing. Then he looked closely at the inter- 
com unit resting on one corner of the 
desk. Finally he and Carl had a whis- 
pered colloquy in a corner of the room 
while Jerry did some sketching and fig- 
uring on the back of an envelope. 

“Well,” Jerry finally said, “if we can 
borrow that intercom unit for a few 
hours, 1f we can use your shop tonight, 
and if you will hold still for a cost of 
about twenty dollars, I think we can 
do it.” 

“The answer is ‘yes’ on all three 
counts; you have yourselves a deal!” 
Captain Dirkson said promptly. 

“Okay. Suppose you have your nephew 
and his friends here tomorrow afternoon 
about this time so we can show them 
how the alarm works,” Jerry suggested 
as he and Carl disconnected the tran- 
sistorized paging unit and started for 
the door with it. 


HE TWO electronics enthusiasts went 

straight to a radio store and bought 
several items which they took with them 
to the police station workshop. They 
spent a couple of busy hours at the bench 
and then dashed back to their room in the 
residence hall and, before turning out 
the lights, put in four more hours at their 
number one job: studying. 
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The next afternoon they got to the 
Psi Kappa Psi house an hour before their 
appointment with the captain, and by 
the time he showed up with his nephew 
and the other two youths everything was 
ready. The desk looked just as it had 
the day before. 

“Behind each drawer is a leaf-type 
Micro Switch held open by the closed 
drawer,” Jerry began, as soon as the 
introductions were over. ‘When the 
drawer is pulled out, the switch closes. 
All drawer switches are in parallel and 
are in one side of a line running from a 
low-voltage power supply to a pair of 
war-surplus relays inside the case of 
the intercom unit. The power supply, 
fastened beneath the desk top, consists 
of a bell transformer, a silicon rectifier, 
and an electrolytic capacitor. It delivers 
about 25 volts filtered d.c. from the half- 
wave rectifier circuit. A switch just un- 
der the edge of the desk turns this power 
supply on and off. 

“When a drawer is opened with the 
power on, it actuates a multi-pole relay 
in the intercom that takes over all func- 
tions of the push-to-talk switch and at 
the same time transfers the input circuit 
from the regular microphone to a tiny 
hearing-aid microphone also inside the 
case. Still another pair of contacts actu- 
ates a second relay. A heavy springy 
wire soldered to the armature of this 
relay strikes a little bell mounted beside 
the hearing-aid mike. The sound goes 
out over the paging system to any 
speakers connected to the output. 

‘“‘When no one is at the desk, the power 
supply should be switched on and the 
intercom left in the ‘Call All Stations’ 
position. When anyone is using the 

(Continued on page 88) 
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Carl and Jerry 
(Continued from page 83) 


desk, the power supply is switched off 
and the intercom is used normally. 
That’s all there is to it. If you fellows 
will kind of scatter around over the 
building, Captain Dirkson can try it out.” 

After giving the three youths a couple 
of minutes to take up positions, Captain 
Dirkson walked over to the desk and 
gently eased open the long top drawer. 
Instantly a single musical note echoed 
throughout the building. He closed the 
drawer, reached under the edge of the 
desk and switched off the little power 
supply, and opened the drawer again. 
Nothing happened. 

“Looks good to me, boys,” he ap- 
proved. “All we can do now is wait for 
our rat to take the bait. This is Wednes- 
day; so we'll probably see no action at 
least until the weekend, but Ill keep in 
touch.” 


ARL AND JERRY were sitting in 
their room after supper that evening 
preparing for a chemistry quiz the next 
day when the telephone buzzer sounded 
for Jerry. He went to the telephone 
booth in the hall and picked up the re- 
ceiver. 

“Get over to the fraternity house 
right away!’ Captain Dirkson’s voice 
urged. “‘The thief crossed us up and tried 
it this evening. I'll meet you there.” 

The boys ran all the way to the fra- 
ternity house and arrived just as Cap- 
tain Dirkson’s car, its red light flashing, 
stopped at the curb. His nephew came 
running out the door and down the steps. 

“I was up in my room studying when 
that bell sounded off like Big Ben,” he 
explained excitedly. “I made a dash 
for the stairs and was just in time to 
see this guy running out the door. He 
must have gotten suspicious when he 
heard that bell. I didn’t get a good 
enough look to be able to recognize him, 
but when I ran outside I saw him take 
off in a green Chevy coupe. As he went 
under the street light, I got his license 
number. It was SS7351. I was so rattled 
I forgot to tell you that when I called.” 

‘‘How long after you saw him drive off 
did you call me?” the captain snapped. 

“Just as long as it took me to run back 
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inside and dial your number. I guess it 
couldn’t have been more than a minute.” 

“Your call was logged in at 7:46; so 
he must have driven away at 7:45, give 
or take thirty seconds. It’s straight up 
eight now; so he’s had fifteen minutes.” 
The captain picked up the mike of his 
car transmitter and ordered an all- 
points bulletin on the car. Then they all 
went inside to see if they could pick up 
any clues. 

The detectives who had come with 
Captain Dirkson were still dusting the 
desk for fingerprints when the telephone 
rang. It was for the captain. 

“Come on you two,” he called over his 
shoulder to Carl and Jerry. ‘A cruiser 
has just found the car at a restaurant 
near here, and they are holding the own- 
er of the car there. He denies having 
anything to do with the robbery at- 
tempt.” 


T TOOK less than ten minutes of driv- 

ing to reach the restaurant. Two uni- 

formed officers were sitting in a booth 
with an angry-looking young man. 

“If you’re the big wheel of this outfit, 
[I wish you'd tell me what this is all 
about,’ he demanded of the captain. 
“Your Little Boy Blues have been asking 
a lot of pretty personal questions. What 
am I supposed to have done, let the air 
out of the dean’s tires or painted a mus- 
tache on the statue of John Parvoo?”’ 

“IT suppose you weren’t anywhere near 
the Psi Kappa Psi house at 7:45, now 
were you, Buster’’ one of the detec- 
tives who had come with the captain 
said sarcastically. 

If looks were lethal, the one Captain 
Dirkson gave this detective would have 
dropped him in his tracks. The young 
suspect instantly gave an exaggerated 
sigh of relief and said, “I most certainly 
was not. I’ve been right here since 7:40. 
IT had a date at 8:15—-which you’ve made 
me late for—and I remember glancing at 
my watch and noticing I had about 
25 minutes to kill as I was driving by 
the restaurant; so I came in for a cup 
of coffee. The counterman may remem- 
ber when I came in.” 

The captain glanced at the chubby man 
behind the counter. He shook a close- 
cropped head that looked as round as a 
bowling ball. 

(Continued on page 96) 
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THE A welcome addition to the workshop 


of any experimenter, this instrument 
checks most transistors and diodes 
= for gain and/or noise and leakage 


TESTER By RONALD K. BUREK 


ESIGNED for maximum versatility, this low-cost “Q-D” (tran- 
sistor and diode) tester will accommodate almost any semi- 
conductor. With it, you can test and compare transistors for leak- 
age and gain. Diodes can also be checked for leakage, and the 
built-in “noise amplifier’? enables you to quickly select a “quiet” 
transistor or diode. Since the tester is used in conjunction with an 
existing VOM or VTVM, it’s inexpensive to build and quite compact. 
About the Circuit. The transistor under test is connected into 
the test circuit as shown in the schematic diagram. With selector 
switch Si set for “Leakage” (position 2), the base of the tran- 
sistor is open and a milliammeter connected across jacks J4 and 
Jo reads the leakage current in the emitter-collector circuit. When 
Si is set at one of the gain positions (3-6), the base of the tran- 
sistor being tested is biased (through one or through a combination 
of resistors Ri-R4) with a known current. Biasing the transistor 
causes a change in the collector current (as read on the milliam- 
meter across J4 and J5) which is directly proportional to the gain 
of the transistor. From these readings and the known base bias 
current, it is possible to compute the beta, or d.c. current gain, of 
the transistor (see “‘Operation”’ section ). 
The tester has a built-in socket which accepts most transistors. 
Diodes or transistors without wire leads, however. can be checked 
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via test leads plugged into jacks J1, J3, 
and/or J2. Power for the test circuit is 
supplied by battery B12 through switch 
S2. This switch changes the polarity of 
the applied voltage to accommodate 
either pup or npn transistors. 

A high-resistance voltmeter can be 
used instead of the milliammeter dis- 
cussed above. In this case, the portion 
of the circuit between the points marked 


Ex TERNAL 
TEST LEADS 


Transistor under test is 
shown in shaded area of 
schematic diagram. in prac; 
tice. connections to it are 
fade via a test socket. 


St POSITION FUNCTION 





R2 #3 Re 
180K 300K 120K 


is wired as an amplifier. The amplified 
noise can be heard through a set of high- 
impedance headphones connected across 
jacks J6 and J7. Plugging in the head- 
phones, which also serve as a collector 
load for Q1, automatically applies power 
to the amplifier circuit. 

Construction. The unit is housed in a 
514” x 3” x 2¥e” aluminum utility box. 
All components (see pictorial diagram) 
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PARTS LIST 


Bi—t-volt battemy (4 Burgess Type 
icht cells or eyuivalent ) 

CrH~+0.0l-nf., 5u-volu cetamic capacitor 

C2—Oalevk, 50-volt ceramig capacjref 

Ji —Uninstlated tip jac 

17, 33. J4. JS8. J@ J7—Imsulated sip jack 

(1 2N1265 transistor 
Rf, R3—300.000 ohms 
R?—-180000 ohms 

R4: J 20.000 ohm 


pen 


AlPresist ire ate 
M% watt, 5“Z,aptess 
otherwise #pecihed 


“xX” on the schematic should be rewired 
according to the alternate meter circuit 
(also shown on the schematic), with 
resistor R7 used instead of R5. The volt- 
meter connected to the alternate meter 
circuit will read directly in milliamperes 
—-if one volt is indicated on the meter, 
for example, one milliampere is flowing 
in the circuit. 

Any noise from the transistor being 
tested is coupled to transistor Q1, which 
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RS=: 360 ob me IGS 

R6-—4 70.000 ohms. 10% 

Ri- 2000 ohms 

$1—2-pole. 64position Tojary switch 

$2—D.p.d.t. Switch 

r—-§te7 y 3} g” alumanum box (ud Cl 
4006-A or equivalent) 

Misc.—Earfhones _ battery 
sockers! etc. 


holder. transi&tor 


are mounted on the front panel with the 
exception of the battery clip and jacks 
J1, J2, and J3, Although this parts ar- 
rangement was found by the author to be 
a workable one, parts layout is not criti- 
cal, and any other convenient arrange- 
ment may be followed. 

Make a small aluminum bracket to 
hold the socket for transistor Q1. This 
bracket is mounted under the retaining 
nut for jack J6. All of the jacks except 
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J1 should be insulated from the chassis; 
jack Ji must be grounded, so its insulat- 
ing washer is removed. And it’s a good 
idea to use a heat sink while soldering 
in resistors R1-R4 and resistor R7—~-the 
values of these resistors are critical and 
may be changed by the application of 
too much heat. 

Operation. If you’ve wired the tester 
for use with a milliammeter, set your 










The wifing isn't difficult, 
as cam: be seen from the 
pictorial diagram—but 
don't apply too much heat 
when soldering RI-R4 


VOM for at least 10 ma. and plug it into 
jacks J4 and Jd. If you’ve used the alter- 
nate voltmeter circuit, set a VTVM or 
high-resistance (at least 20,000 ohms/ 
volt) VOM for at least 10 volts and plug 
it into the same jacks. The high initial 
settings will safeguard the VOM or 
VTVM against burn-out but, once the 
tester is in operation, they may be re- 
duced to a more appropriate value. Should 
you get a down-scale deflection as you pro- 
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ceed with the testing, reverse the meter 
leads. The polarity of the meter jacks 
will change according to whether a pnp 
or an npn transistor is being tested. 
Before testing a transistor, make cer- 
tain that switch S2 is set at the proper 
position (‘Spnp” or “npn’’). Next, plug 


the transistor into the test socket, or 
connect it to jacks Ji (emitter), J2 
(base), 


and J3 (collector) with a set 


Throw Si to the “Leak- 
age’ position and note the meter read- 
ing, then move the switch to a gain 
position which gives a good meter de- 
flection and again note the reading. 
When checking gain, it’s best to start 
with the “100X” range and work towards 
the “20%” range, making sure the meter 
reading never exceeds the maximum 
recommended collector current for the 
transistor you are testing. Should you 


of test leads. 
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get no deflection at all, the transistor 
is probably open; if the deflection is 
very large, it’s probably shorted. 

Assuming that the transistor is neither 
open nor shorted, you’re now ready to 
calculate its d.c. current gain, or beta. 
The beta of the transistor is the differ- 
ence between its “gain current” and its 
‘leakage current,” divided by the base 
bias current which was applied during 
the gain test. On position 3 of SJ, 1/100 
of a milliampere is applied to the base 
of the transistor under test; on position 
4, the current is 1/80th of a milliampere; 
on positions 5 and 6, the currents are 
1/50th and 1/20th of a milllampere, re- 
spectively. 

To take a concrete example, assume 
that the current reading of a transistor 
increases by 1 milliampere when S/ is 
switched from position 2 (“Leakage’’) to 
position 6 (“Gain 20X’’). The beta is 
then 1 divided by 1/20, which is the 
same as 1 multiplied by 20—or 20. Using 
the same reasoning, if position 5 had 
been used to take the gain reading, the 
current increase would have been multi- 
plied by 50 to get the beta. The multi- 


pliers for positions 3 and 2 are 80 and 
100, respectively. 

To check a diode, set switch S2 at 
either position and Si at any position 
except ‘Off.’ Then connect the diode be- 
tween the emitter and collector terminals 
(jacks Ji and J3) and note the meter 
reading. If the meter should read back- 
wards, reverse its leads or switch S2 to 
the other position. Next, reverse the 
connections to the diode and again note 
the reading. The higher of the two read- 
ings is the forward current of the diode; 
it should be close to 10 milliamperes if 
you're using the milliammeter circuit—6 
milliamperes if you’re using the volt- 
meter circuit. The lower reading is the 
reverse current and should be close to 
zero with either indicating circuit. 

The “noise amplifier” is automatically 
turned on, aS mentioned earlier, when a 
set of headphones is plugged into jacks 
J6 and J7. Make the noise test on a 
transistor at the same time you're check- 
ing its “gain current.’’ Diodes should be 
checked for noise while both the for- 
ward and reverse current measurements 
are being made. 
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Does your All-American Five broad- 
cast receiver lack sensitivity? Sure, it 
pulls in stations 10 - 15 miles away, but 
what about stations 30 - 50 miles away? 
You could probably triple the sensitiv- 
ity if you had an outside antenna. 

To avoid a possible shock hazard when 
working with such a.c./d.c. sets and still 
whoop up the sensitivity, try resonating 
a ferrite rod antenna near the built-in 
loop or rod antenna within the AM re- 
ceiver. A Superex ‘Energized’ Ferri- 
Loopstick (about 90 cents) is_ ideal. 

Mount the loopstick to the back of the 


receiver using the bracket supplied. Don’t let the 
screws contact the receiver chassis or wiring. Also, 
mount a Jones barrier strip to provide easy connection 
to the external antenna and ground. 

Slide the core in and out of the loopstick for peak 
response at any spot in the BC band. If you can only 
peak it with the core all the way in, the antenna is 
too short. If the core must be removed for peaking, 
the antenna is too long. 
generally sufficient. 


A length of 30-40 feet is 
—RHartland B. Smith 


POPULAR ELECTRONICS 


DX‘ing the Broadcast Band 
(Continued from page 71) 


antenna. In its simplest form, such an 
antenna need be nothing more than a 
single, well-insulated wire, strung as 
long and as high as possible. It’s true, 
of course, that communications receivers 
are blessed with powerful circuits and 
are extremely sensitive, but without a 
good antenna they won’t do the DX’er 
much good. 

One other advantage of a communica- 
tions set is its calibration, which makes 
it easy to know which channel is which. 
With such a set you'll be able to monitor 
many Latin American stations—areas 
which are just as much a part of ““Amer- 
ica’ as the United States. 

Station Listings. Whether you choose 
to DX domestic stations, the more diffi- 
cult Latin American targets, or (prefer- 
ably) both, good reference logs are in- 
dispensable. For one thing, they will 
help you complete numerous identifica- 
tions (Latin American stations frequent- 
ly announce call-signs without locations, 
sometimes give a slogan without call- 
sign or location). Even more important, 
when there is a “hot spot” you want to 
monitor, such logs will tell you which 
frequencies to try. 

Three publications you 
valuable are: 

@ Broadcasting Stations of the World, 
listing all foreign stations, and avail- 
able from the Superintendent of Docu- 
ments, General Post Office, Washington 
20, D.C. In Part I ($2.00), stations are 
arranged by country and city, most 
useful when you want to pick targets in 
advance. Part II (also $2.00) lists the 
stations by frequency, and Part III 
($2.00) by call-sign and slogan. 

@ Broadcasting Yearbook, giving com- 
plete information on all U.S. stations, 
and available for $4.00 from Circulation 
Department, Broadcasting Magazine, 
1735 DeSales St., N. W., Washington 6, 
D.C. (They prefer that you mention 
your occupation when ordering. ) 

@ Jones Listing, which lists all AM, 
FM, and TV stations in both the U.S. 
and Canada. It’s available for $1.00, 
postpaid, from the Vane A. Jones Co., 


should find 


3749 N. Keystone Ave., Indianapolis 
18, Ind. 
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ONLY COURSE OF ITS KIND: 


COMPUTER 


BAS t CG §$& 


This great 5-volume Set 
on Computer theory, de- 
sign, operation, testing 
and maintenance, pro- 
vides all you need to 
know for a successful 
career in today’s vital 
_ electronic data process- 
_ ing field. There’s nothing 
> like it! 











This is the most comprehensive work ever published 
on computers—past, present and future. Developed 
for use by the U.S, Navy at a cost of over $250,000— 
field-tested at the U.S.N. ‘Training Center (Great 
Lakes, I1l.). Written for easy understanding by any- 
one with a background in basic electronics theory. 
| Profusely illustrated. Hundreds of practice exercises 
. to help reinforce your learning. Available singly or in 
» O-volume set. 


* DVol. 1. Introduction to Analog Computers (CSS-1) 

T) Vol. 2. Analog Computers— Math & Circuitry (CSS-2) 

[) Vol. 3. Digital Computers— Math & Circuitry (CSS-3) 

LT) Vol. 4. Digital Computers— Storage & Logie Cire. (CSS-4) 
= (Vol. 5. Organization, Programming, Maintenance (CSS-5) 
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Single volumes above, each only $4.95 







(Complete Set contains over 1200 pages; 955 illustrations; 
42 chapters; over 200 practice exercises; in sturdy slip case) 


HOWARD W. SAMS 
[_| Modern Dictionary of Electronics. 


This authoritative new reference 
volume is the most comprehen- 
Sive dictionary now available on 
electronics. Defines over 10,000 
words and terms; includes more 
than 350 illustrations. 6x 9” hard- 
bound, Order DIC-1, only $6.95 


[| Handbook of Electronic Tables & Formulas. Newly 
revised edition, enlarged almost 50°; —the one-source 
reference for al) electronics charts, tables, formulas, 
laws, symbols, constants, standards, codes, service, 
installation and design data; G-page full-color FCC- 
assigned frequency spectrum charts. Nothing else like 
it. Hardbound, 514 x 814". Order HTF-2, only. . $3.95 


(_] Transistor Circuit Manual. Presents hundreds of 
typica] transistor circuits—makes their design and 
operation easily understandable. Schematics and 
parts values are shown for each circuit; text describes 
function and characteristics. 256 pages. 
eden TCM a1) :01 Vey wees a 4 ences 


* Order from any Electronic Parts Distributor, or 


“mail to Howard W. Sams Co., Inc., Dept. 9-B2, 


“ 1720 E. 38th St., Indianapolis 6, Ind. 
. Send books checked above. $ 


enclosed 
~ ©) Send Free Sams Index 


C) Send FREE Book List 


. Name 


: Address———___ 





: CL) 5-Volume Computer Basics Set (CSS), only...... $22.50 ; 
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FM STEREO AT LOW COST 


A “value packed” combination for cxseiting stereo PM entertainment! Tuner has pre- 
assembled. prealigned FM tuning unit for fast, easy assembly. Features flywheel 
tuning, automatic frequency control. hundsome modern styling. Stereo converter has 
self-contained power supply, cathode follower outputs for A & B channels. [2 Ibs. 


Kit AJ-31S (includes AJ-31 tuner and converter) . no money down, $7 mo.. . 
Saves $2.50 ...... 
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HEATHKIT offers MORE-more new 


Whatever your interest, there's a 
Heathkit for you. Over 250 kits— each 
- priced to save you money. Guaranteed 
to be easy to build and to provide years 
of enjoyment and superior performance. 
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SAVE TIME & STEPS WITH A HEATHKIT INTERCOM SYSTEM 


Complete indoor & outdoor communications facilities in eass to build kte form, 
All-tranmsistor master handles up to five indoor or outdoor remotes. Powerful 1 
watt Qulput and specially desiened frequeney response assure crisp. clear com- 
Munications. Coasts only Sc a month to eperate! 


Kit GD-121 Master Station ...5 lbs. ...no money down, $5 mo. ....... $29.95 
Kit GD-131 Indoor Remote ...3 Ibs.. PR eee cece nee ae $8.95 
Kit GD-141 Outdoor Remote ...2 IbS.. 00000 cee nee cen eeenes $5.95 
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SPACE-SAVING AS-81 SERIES 
MINIATURE HI-FI SPEAKER SYSTEM KITS 
Meusures only 1034” x 614" x 634”. 70-14,000 cps 
response. 6” woofer, 3” tweeter. 8 ohm inip. 6 watt 
power rating. Factory assembled cabinet. 10] bs. 
Kit AS-81,. Unfinished 
, Mahogany or Waliltsyssci «ss095 cen $19.95 
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"CORDLESS" AM RADIO 
Bilttery powered, 47 3 6" PAM 
speakers transistor circuits is ory 
& xreen. 3 [bs. 

Kit GR-131 Radio 


(less battery)..... . $19.95 
GRA-131-1: Battery pack 
Piece ere ieee $1.10 


Why take chances in kif buying— 
Heathkit's broad guarantee 


assures Satisfaction every time. 

Compare this guarantee with any competitive 
electronic kit manufacturer. See why Heathkit 
gives you more. Our pride in our quality, in 


our reputation and goodwill in our pains- 
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funded 


ur your purchase price will be cheerfully re — 


takingly engineered “cheek-by-step™ instruc- 
tions is reflected in the unconditional euaran- 
tee That you, regardless of technical know ledge 
or experienee, can build any Heathkit. 
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MONEY BACK GUARANTEE 
The Heath Company unconditionally duaran- 
aes thal you can build any Heathkit product = 
and thatut will perform in accordance with our “ 
published specifications, by simply following = 
and completing our check-by-Step instructions, a 
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Always say you saw it in—POPULAR ELECTRONICS 





WORLD-WIDE REACH! 
SHORT WAVE RECEIVER 


Covers $50 ke to 30 me in four bands. liluminated 
7" sitde-rule dial & meter. Versatile controls for top 
recepuion, “Velvet touch” tuning. Easy circuit 
board assembly, Bere & aqua color. 9 Ibs, 

Kit GR-91.. no money down, $5 mo........ $39.95 





NEW CITIZEN'S BAND TRANSCEIVERS 

New high-clicieney transmitter, 3-crystal controlled 
transmitting channels: sinvle crystal or variible 
receiver tuning. Adjustable squelch, automatic 
noise limiter, Press-to-talk mic. Siznal meter. 13 Ibs. 
Kit GW-41... specify AC or DC... 

no money down,$7 mo...... ys ea. $69.95 


NEW! FIRST COMPLETE FILTER-TYPE 

SSB TRANSMITTER IN KIT FORM! 

Another Heathkit first! Every desired SSB feature at hall price. Send for full Specili- 
cauons and compare for yourself! Operates 80 through 10 meters with out-of-band 
coverage for MARS operation. 180 watts PEP—SSB & CW, 75 watts AM. Parallel 
6146's in final. Al) power supplies built-in. Unique simplified alignment procedure ! 
Kit HX-10 SSB TRANSMITTER. . 92 Ibs... no money down, as low as $22 mo.$334.95 
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POCKET SIZE RESISTANCE & CAPACITOR DECADES 
“WALKIE TALKIE" Provide precision resistor values from bohm te 999,999 
t-transistor: eryvstal- ohms inone ohm steps, at 2 of 1o, accuracy... capacitor 
controlled. Range | values from JOO mmfd to O11) mfd in 100 minf steps. 
Mie. Ts e1reuit Kit IN-11. 6 decade resistance hit 4Ibs. .. 

board assembly. 2 Ibs. no money down, $5 mo... sae se $24.95 
Kit GW-31 ea. $24.95 Kit IN-21. 3 decade capacitor kit. .3 ibs. $17.95 


kits, better guarantee, easier terms 


Don't wait to buy the kit you need! 
Heathkit's easy terms let you 
enjoy it while you pay! 


No need for cash. Beginners, enthusiastic 
amateurs and dedicated professionals will find 
hits to meet thei needs... and pocketbooks. 
Here is emendous quality at the lowest pos- 
sible cost PLUS new relaxed credit terms. You 
can purchase any kit from $25 to S600 with no 
down payment and take up to 1&8 months to 
pay. What's more, when you purchase the kit 
of your choice. you purchase with contidence, 
with the sure kKnowledve that it will outper- 
form any competitively priced product. Enjoy 
hitoday... puy for it tomorrow. Remember, 
no money down wad up to FS months to pay 
With a Fheathkit esers dollar invested pives 
double enjoyment, double value! 
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Benton Harbor 140, Michigan 
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Carl and Jerry 
(Continued from page 88) 


“Afraid not,’ he said. “I was inter- 
ested in the “Wagon Train” story on 
the TV here in back of the counter, and 
it was getting real exciting when this 
fellow came in the door. A runaway 
wagon smashed into a boulder and upset 
at the very instant I heard the door close 
behind that guy. I remember because 
at first I thought the sound of the slam- 





ming door was the sound of the wagon 
wheel hitting the rock. Right after that a 
couple of out-of-towners stopped in to 
ask for directions on how to get out of 
here for Chicago. They were the stupid 
type, and it took me quite a while to 
straighten them out. I honestly couldn't 
tell you if that bird came in at 7:40 or 
eight o’clock. Sorry.” 

A dejected look started to spread over 
the captain’s face, but when Carl leaned 
over and whispered in his ear he bright- 
ened up considerably. 

“Take him down to the station and 
book him on suspicion of entry to com- 
mit a felony,” he ordered the two officers 
who had located the car. “I'll be down 
as soon as I drop these boys off at their 
residence hall.”’ 

On the way Carl told Jerry what he 
had whispered to the captain: “You re- 
member the counterman said the guy 
came in the door just as the wagon on 
the TV crashed into a rock. I suggested 
to the captain here that he call the TV 
station at Center City and ask them to 
hold a stopwatch on the Wagon Train 
tape as it ran through their monitor. 
Their log will show the exact second 
when the show started, and the timing 
of the tape is very precise. Pm confi- 
dent they can fix the time that fellow 
entered the restaurant very closely.” 
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“It's surely worth a try, anyway, 
Captain Dirkson said as he let them out 
in front of the H-3 building. “Pl put 
through a call to Center City as soon as 
I get back to the station, and I'll let you 
know if anything develops.” 


HE BOYS went up to their room and 

started again on the chemistry. After 
all the excitement, it was a little hard 
to settle down to studying, but they 
had learned you had to keep beating 
the books no matter what happened if 
you expected to stay in school; so soon 
they were concentrating on the job at 
hand. It was almost midnight when 
the buzzer sounded for Carl. 

“Just thought you'd like to know your 
idea did the trick,’”’ Captain Dirkson's 
voice reported on the telephone. “‘The 
TV station established that the wagon- 
upsetting incident was aired at precisely 
7:54 and eleven seconds. That knocked 
the restaurant alibi for a loop. When 
we laid it on the line for the guy, he 
cracked and confessed to all the rob- 
beries, some of which hadn’t even been 
reported. 

“Actually the fellow was in school last 
year at the university down state, and 
he lived in a fraternity house there. 
That’s why he was so familiar with fra- 
ternity life. He pulled some jobs at that 
school and got away with them, then de- 
cided to favor us with his talents. If 
it hadn’t been for you two, he’d prob- 
ably still be running loose. I'll certainly 
tell Chief Morton what a help you've 
been, and I want you to know we appre- 
ciate it. Now you'd better go to bed. 
That’s where I’m heading.” 

It was a good suggestion, and the boys 
took it. For a few minutes after the light 
was turned off, they lay there silent in 
their beds thinking about the other 
young man their own age lying in a 
jail cell. Finally, Jerry said slowly: 

“You know, electronics was a nemesis 
for that poor guy. Electronics put the 
finger on him in the first place, and then 
a TV wagon train wrecked his alibi. His 
second mistake was transferring his op- 
erations from a liberal arts university to 
one with a strong accent on electronics.” 

“Well, you wouldn’t expect a guy dumb 
enough to make the first mistake of start- 
ing to steal to be very bright,” Carl 
muttered sleepily. —30- 
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(Questions on page 72) 


TRUE. The north pole of a compass points 

to the earth's north magnetic pole which is 
actually the south pole of a large magnet in- 
side the earth. 


yl 


HiiTttrivage 


z TRUE. The force of attraction between un- 
like magnetic poles varies inversely as the 
square of the distance between them. 


TRUE. The north pole of a compass always 

indicates the direction of the magnetic field 
in which it lies. To determine the direction of 
the magnetic field, grasp the wire with your 
left hand with the thumb in the direction of 
electron flow, from A to B. Your fingertips will 
point in the direction of the magnetic field. 
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FALSE. Bar magnets should be stored so 

that opposite poles lie adjacent to each 
other. The magnetic field from each bar will 
then have a closed magnetic circuit lying en- 
tirely within the bars themselves. Hence, the 
magnetic fields are least likely to go into near- 
by metallic objects. 
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TRUE. There are no materials which resist 

magnetic fields. However, magnetic shields 
made of high-permeability materials such as 
mu-metal are used to bypass magnetic fields 
around the devices to be isolated from the 
effects of the magnetic fields. 


FALSE. The D-ring is a shorted turn of cop- 

per used on a.c. relay coils to prevent arma- 
ture chattering. When the magnetic field set 
up by the corl starts to collapse on alternate 
half cycles, a circulating current in the D-ring 
builds up a magnetic field which holds the 
contacts closed. 
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TRUE. This is the principle of ‘‘magneto- 
striction’ used in ultrasonic transducers for 
sonar and in ultrasonic cleaning devices. 


8 TRUE. Electrons will enter the coil from the 
bottom and exit at the top of the coil. Grasp 
the coil with your left hand with the fingers 
wrapped in the direction of the electron flow 
Your thumb will point to the north pole. 


FALSE. Use your teft hand to determine the 

magnetic field around a moving electron. 
The thumb points in the direction of electron 
flow and the curled fingers point in the direc- 
tion of its magnetic field. Hence, the electron 
coming out of the page will have a clockwise 
field around it. The magnetic field to the right 
of the electron will have the same direction as 
the field of the deflection coil. Since magnetic 
lines which have the same direction repel each 
other, the electron experiences a force to the 
left. 


10 TRUE. Almost all of the magnet’s mag- 

netic lines of force will pass through the 
soft iron bar. The “‘keeper’’ is usually employed 
when storing permanent magnets in order to 
preserve the magnetic strength. 
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RELIABLE products from RAYTHEON 





Plug-In Crystal sockets (5 channels) Transmitter Trim Tabs 


Five 1.F, Cans 





Tube 
Clamps 
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Auxiliary KUniversat 
| Speaker Metering Jacks Carrying Handle Power Supply 
Connections Pi Network Transmitter Trimmers 





POWERFUL %@j 
TALK .. 
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ONLY 


: RAY-TEL trwRZ $189.95 


Outstanding design features and a precision- 
_ engineered chassis give the TWR 2 clearer 
transmission and more stable reception. A 

nominal power output of 2.9 watts into 20 
to 100 ohm resistive antenna loads is typical 
of Ray-Tel’s exceptional performance. 


Raytheon's 35-year-experience in elec- 
tronics, makes the Ray-Tel TWR 2 the finest 
Citizens Band two-way radio you can pur- 
chase today. See your Raytheon dealer or 
mail this coupon for more information. 
Dealer inquiries are invited. 
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RAYTHEON COMPANY 
Distributor Products Division 
411 Providence Highway 
Westwood, Mass. 





information about 
the Ray-Tel. 
Name 
Address____ 
City Zone State 
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COLOR TV 





Only from famous COYNE do you get this 
modern up-to-the minute TV Home Training. 
Easy to follow instructions—fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical Job Guides to 
help yor EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI- 
NESS—part time or full time. COSTS 
MUCH LESS—pay on/y for training—no costly 
“put together kits.” 
SEND TODAY FOR FREE BOOK * 
pee, ey of ue to Sarees below &- 
ot Free Book and tull details including EASY Pea 


PAYMENT PLAN. NO COST OR OBLIGA- mt 
TION—NO SALESMAN WILL CALL. a 


B. W. CODKE, Sr., FOUNDED 1899 
Pres. 









* 
BLEGTAIEAL SCHOOL 
CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. Congress Pkwy. Dept. 22-H2, Chicago 7, III. 


1 COYNE Television Home Training Div. | | 


| New Coyne Building, Dept. 22-H2 | 

1501 W. Congress Pkwy., Chicago 7, IIL. | 
Send FREF. BOOK and details of your Television 

| Home Training offer. [ 

[ ee ee | 

? Address : 

} City State [ 
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Experiment in this fascinating. educational 
new field. Use your phono, recorder or amaz- 
poe Or any pew. “Electronic Educator’ endless tape 
ee A recorder. Free catalog lists over 200 unusual 
Wy’ -* . tapes, records, equipment for sleep-learning & 
hypnosis experimenters. Sleep-Learning Re: 

search Assin., Box 24-PE, Olympta, Wash. 





engineering degree in 27 months 


Enjoy better income, .. sure advancement. Maior corporations 
visit us regularly to interview and employ seniors. BACHELOR 
OF SCIENCE IN 27 MONTHS in Electrical. Mechanical, Aero- 
nautical, Chemical, Civil Engineering, IN 36 MONTHS in Bus1- 
ness Administration. Small classes. More professional class 


hours. Well-equipped labs, Campus. New Dorms. Low costs. 
Founded 1884. Enter Mar., June, Sept.. Jan. Weite J. 2. 
MeCarthy for Catalog and “Your Career in Eaginecring dad Cuani- 


merce Bank, 
3622 College Avenue 


TRI-STATE COLLEGE Angola, Indiana 
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Introducing Aunt Minnie 
(Continued from page 54) 


across the relay coil doesn’t increase 
linearly in proportion to the current 
through Li, due to saturation of the 
eore by the combined a.c. current drawn 
by the load and the d.c. current drawn 
by the rectifier and relay. If a curve of 
d.c. relay coil voltage vs. a.c. load cur- 
rent were plotted, we would find that 
complete saturation occurs at somewhere 
around 12 volts d.c., a safe value for both 
the relay and the electrolytic capacitors. 

At this point, the a.c. load current is 
about 3 amperes, a trifle heavy for con- 
tinuous operation in view of the No. 20 
wire with which L171 is wound. Assum- 
ing a maximum safe load current of 2 
amperes, many black-and-white TV tun- 
ers could also be operated in conjunction 
with the system. With the TV tuner draw- 
ing 2 amperes, 11.4 volts would appear 
across the relay coil, resulting from an 
a.c. drop of about 4.05 volts across Li. 
This small loss will not as a rule affect 
the operation of a device designed for a 
105-125 volt or even a 110-120 volt 
supply. 

Alternate Circuit. If it is necessary to 
include a heavy-drain device such as a 
ecolor-TV tuner in the system, it is still 
possible to use the ‘“‘Aunt Minnie” prin- 
ciple by modifying L7 to an autoformer 
having two taps: see the schematic dia- 
gram of this version of the circuit. Re- 
actor Li now consists of three sections: 
one of 22 turns of No. 18 wire for the 
heavy-current receptacle SOZ; an addi- 
tional one of 53 turns of No. 22 wire, giv- 
ing a total of 75 turns for the medium- 
current receptacles SO2, SO3, and SO}; 
and 82 more turns of No. 24 wire. This 
makes a total of 157 turns through which 
current to SO5 must flow. 

Sinee the rectifier and relay are con- 
nected across the entire winding, SO/ 
handles loads of 50 to 360 watts; SO2, 
SO3. and SO4 loads from 15 to 100 watts: 
and SO5 loads from 7.5 to 40 watts. The 
result is an arrangement which takes 
eare of almost any asssortment of com- 
ponents that are likely to be encountered 
in a music wall. And the music wall. 
complicated and intricate as it may look, 
is so simple to operate that even Aunt 
Minnie can do it! —30}- 
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11 OLSON STORES 
PLUS MAIL ORDER 


Olson Stores In: 


AKRON, OHIO 
69 W. State Street , 


| ATLANTA, GA. 
485 Peachtree St., NE. 


| BUFFALO, N.Y. 
717 Main Street 
CHICAGO, ILL. 

_ 4101 N. Milwaukee Ave. 


~ CHICAGO, ILL. 
123 N. Western Ave. | 


CLEVELAND, OHIO 
2020 Euclid Ave 
CLEVELAND, OHIO 
6813 Peerl Road 




























COLUMBUS, OHIO 
142 N. High Street 


| INGLEWOOD, CALIF. 
4642 Ww. Century Blvd. 
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Fill in coupon for a FREE One Year Subscription to 
OLSON'S Fantastic Bargain Packed Catalog — Unheard 
of LOW, LOW, WHOLESALE PRICES on Brand Name 
Speakers, Changers, Tubes, Tools, Hi-Fi’s. Stereo 
Amps, Tuners and other Bargains 
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OLSON ELECTRONICS 
829 S. Forge Street 
Akron 8, Ohio 









ADDRESS_ 
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USE OUR EASY-PAY-PLAM = Uptoz4 months to pay 


24LJ—Grommes—24 W. Stereo Amp. w/cover.......... $89.95 
101GTA—Grommes—FM/AM Stereo Tuner w/cover.... 89.95 
1—Collaro—4-speed Stereo Changer............cceee 59.50 
Audio Empire +108 Stereo Diam. Cart. 0.0.0.0. 8. 34.95 


2-UV-30 Universal Walnut Bookshelf Spkr. 5ystems..159.90 
All interconn tables and inst. no charge. 


Catalog Price .......... $434.25 
Send for FREE Quota- | your Cost ............ 259.25 
tions on Your Package You Save 
or Single Component Over 40% $175.00 


BEFORE YOU BUY HI-Fl—write for no cbligation quotation 
on your Hi-Fi requirements. We guarantee ‘‘We Will Not 
Be Undersold.’’ FREE WHOLESALE CATALOG. 


AMAA RT aL Se 


Fees vente] Et 





3-11 12-23 24-100 


12A 1200’ Acetate $1.29 $1.17 S$ .99 
18A 1800’ Acetate 1.79 1.59 1.45 
18M 1800’ Mylar 2.09 1.99 1.85 
24M 2400' Mylar 2.69 2.59 2.49 


Any assortment permitted for quantity discount. Add 15c¢ per 
spool postage. 10c 24 of more. 


AH mdse. sold on 15-day money-back guarantee. 


ae 


CENTER 


ie ee oe a: | 
220-PE East 23rd St., New York 10, N. Y¥. 





SELL YOUR USED 


EQUIPMENT Through 


POPULAR ELECTRONICS’ 
Classified Columns! 


The 400,000 purchasers of POPU- 
LAR ELECTRONICS are always inter- 
ested in good used equipment or 
components. So, if you have some- 
thing to sell, let PE readers know 
about it through our classified col- 
umns. It costs very little: just 60¢ a 
word, including name and address. 
Minimum message: 10 words. 


eee 
For ' Martin Lincoln 


further 
ance iaUieetei ele 
Mid tse 


melee eel 
' New York 16, N. ¥. 
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Introducing Uncle Tim 


(Continued from page 55) 


3, 4, and 5 to NO contacts 3, 4, and 5, 
thus activating SO. 

Socket SO2, incidentally, is an op- 
tional receptacle that is wired to an 
unused relay pole in such a way that it is 
deactivated when SO7/ is activated. In 
the author’s case, it is used to extinguish 
a lamp (2.5 amperes maximum) as the 
system goes on. 

About the Circuit. Assume that relay 
K1 and switch S2 are in the position 
shown in the schematic diagram, but 
that Si is down (NO). Under these con- 
ditions, voltage from the power plug 
(PL1) is stepped down in the secondary 
of transformer T1; because the secondary 
circuit is open (at NC2 of S2), no cur- 
rent will flow. 

Now suppose that switch Si is thrown 
to the position shown. Control current 
will then fiow through NC of Si to pole 1 
and NC1 of S2, and then to the pickup 
coil of Ai, energizing it and lighting 
both indicators (/1 and /2). As soon as 
K1 closes, the control current flow to the 
pickup coil is broken. but the relay will 
remain in this position until the drop-out 
coil is pulsed. Instead of switch SJ, 
switch S2 (remote) could have been 
thrown to apply control voltage to pole 1 
of Ki via pole 2 to NO of switch 82. 

When either of the two switches is 
thrown again, a control current path 
through pole 2 to NO2 of Si and to the 
drop-out coil exists, causing the relay 
to drop out and break the control cur- 
rent at pole 2. —30- 


vwvvvvvvvvvvvvvvvvyv 
The $-9’er 
(Continued from page 51) 


use coaxial cable between the output 
jack and the receiver. The chassis cover 
should be left off temporarily. Switch 
both the receiver and the S-9’er on and 
set the coupling for maximum, the re- 
generation control (C2) for maximum 
capacity, and switch Si to Out. 

Tune in a signal on the receiver at 
about 6 me. and set Si to In. Adjust 
capacitor C1 (main tuning) for maxi- 
mum signal volume, then slowly decouple 
coils Li and L2 (keeping capacitor Cl 
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peaked up) until, once again, you’ve 
reached the point of maximum volume. 
If regeneration occurs while you’re ad- 
justing the coupling, slowly vary the 


capacity of C3 until it stops. Now de- | 


crease the capacity of C2 until regen- 
eration occurs, then back off slowly, 
keeping the coupling and main tuning 
peaked up, until the signal is loudest. 
This optimum point, ideally, should not 
be far from the minimum-capacity set- 


ting of C2; if C2’s setting is much | 


higher, it will be necessary to increase 
the capacity of C3. 

Check the operation of the unit over 
several other frequencies within 
range, making sure that all controls op- 


erate smoothly and that regeneration | 


can be stopped, even with the coupling 


at minimum. Then install the ecover-— | 


and your §-9’er is all set to go. 
You'll find, incidentally, that it’s 
best not to set the regeneration too 


high—or settings will require frequent | 


changing as you tune a band. Though 
the controls do interact to some extent, 
a little practice will soon enable you 
to make adjustments quickly. =30!- 


VvrvvvvvvvvvvvTvvvvy 
Transistor Topics 
(Continued from page 80) 


stereo amplifier in kit form. Designated 
as the Knight-Kit KX-60, the unit em- 
ploys a high-efficiency circuit utilizing 
2Q transistors and 4 diodes, and can de- 
liver up to 25 watts per channel. Fre- 
quency response is + 1 db, 20-20,.000 
cycles; harmonic distortion is less than 
1.0% at full output. Measuring 23,” 
high by 11” wide and 914” deep, the 
KX-60 weighs only 8 pounds. Catalogued 
as No. 83 YU 994, it sells for $79.95. 
less case and postage. 


A transistorized field strength meter, | 


ideal for CB use, is now available from 
Lafayette Radio Electronics Corp. (165- 
08 Liberty Ave. Jamaica 33, N. ves 
Known as the Model TM-16, the instru- 
ment is powered by an inexpensive flash- 
light battery and equipped with an ear- 
phone jack for monitoring purposes. It 
Sells for $14.95, plus postage. 

Looks like “thirty” for now, fellows. 
Have you started planning your Spring 
projects yet? 

—Lou 


February, 1962 

















To guide 


you toa 
successtul future in 


ELECTRONICS 


COMPUTERS 


-_. oY j 9 
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Girisscaing Hi 





This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as an Electrical Engineer or Engineering 
Technician in many exciting, growing 
fields: 


MISSILES > AVIONICS - AUTOMATION 
SALES - DEVELOPMENT 
ELECTRICAL POWER * ROCKETRY 
RADAR + RESEARCH 


Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part-time work 
— as well as pictures of the Milwaukee 
School of Engineering’s educational and 
recreational facilities. No obligation — it’s 
yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 





SSS Bees Fees ws 


MAIL COUPON TODAY! 


Lj I’m eligible for veterans education benefits. 
Discharge date............... ~iicsoiialiien MS-117 
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Milwaukee School of Engineering 
Depts PE-262,1025 N. Milwaukee St., Milwaukee, Wis. & 
Please send FREE ‘‘Your Career’’ booklet : 
I’m interested in 5 
(J Klectronics 1 Radio-TV [] Computers 
Lj Klectrical Engineering (] Mechanical Engineering 5 
ee Age. ; 
PLEASC PRINT 8 

PRO ORAS som pecnmbces a 
i 

CC csrteees won “one... State... ene i 
a 

i 

4 


PTV ICT Ue ett 


Yes, we offer to ship af our risk 


agit YOU BUY!! 


one or more of the testers 





SUPERIOR’S NEW MODEL 85 





TRANS-CONDUCTANCE TYPE 


« Employs latest improved 
TRKANS-CONDUCTANCE cir- 
cult. Test tubes under “dy- 
namic” (simulated) operating 
conditions. An in-ephasé signal 
is impressed on the input sec- 
tion of a tube and the resultant 
Plate current change ts meas- 
ured as_a function of tube 
quahty. This provides the mbst 
sujtable method of simulating 
the manner in which tubes 
actually operate in radio. TV 
recelvers. amplifiers and other 
circuits. Amplification factor, 
Plate resistance and cathode 
emission are all correlated in 






SUPERIOR’S NEW MODEL 834 


described on these pages. 


C.R.T. TESTER 


Tests —. Rejuvenates ALL PICTURE TUBES 
5 TT ity, Abb BLACK AND WHITE TUBES 


From $0 degree to 110 degree types 
—from 8°’ te 30° types. 


ALL COLOR TUBES 


Test ALL picture tubes—in the 


tarton—oul of the carten—in the 


sat 


Model 83A provides separate 
filament operating voltages for 
the older 6.3 types and the 
newer 8.4 types 

Modet 83A properly tests the 
red, green and blue sections of 
























one meter reading 


> SYMBOL REFERENCES 
Model 85 employs time-saving 
symbols (¢°. *. &. @.) in 
Place of difficult-to- remember 
letters previously used. Re- 
peated time-studies proved to 
us that use of these sctentif- 
icaliy selected symbols speeded 
up the element siwwitching step 
As the tube manufacturers in- 
Crease the release of new tube 
types. this time-saving feature 
becomes necessary and advan- 


color tubes individually — for 
each'section of a color tuhe 
contains its own filament. 
piate. grid and cathode. 

Mode! 83A wil] detect tube 









Model 85—Trons-Conductance 
Tube Tester. Total Price $52.50 
Terms: $12.50 ofter 10 day trial, 
then $8.00 monthly for 5 months 
if satisfactory. Otherwise re- 
turn, no explanation necessary. 


Model 83A —C. R. Tube Tester. 
Total Price $38.50 
Terms: $8.50 ofter 10 day trial, which are 2onarently good bit 
then $6.00 monthly for 5 months require rejuvenation Such 
if satisfoctory. Otherwise re- tubes will provide a picture 
turn, no explanation necessary. seemingly good but lacking in 


proper definition. contrast and 
focus 


» FREE FIVE (5) VEAR CHART 
DATA SERVICE. Revised up-to-date 
subsequent charts will be matiled to 
all Model 85 purchasers at no charge 







Retuvenation of pleture tubes is not simply a matter of applyine a 
high voltage to the filament. Such voltages improperly applied can stric 
the cathode of the oxide coating essential for proper emission, The 


for a period of five vears after date tageous Model 334 apolies a selective low voltage uniformly to assure increased 
of purchase . life with no danger of cathode damage. 

e “FREE-POINT' LEVER 

TYPE ELEMENT SwiIiTci 


Model 8&5 comes complete. 

haysed in a handsome Port- $ 50 
able cabinet with Silp-on 

cover. Only 


ASSEMBLY marked according 
to RETMA basing. permits ap- 
plication of t¢st voltages to 
any of the elements of a tube 


METER 


NEW 6” FULL VIEW METER 


Comes housed in handsome portable $ 
Saddle Stitched Texon case'-complete 56 
with sockets for a1) black and white 


tubes and all color tubes. Only 








SUPERIOR’S NEW MODEL TV-50A 


GENOMETER 


7 Signal Generators in One! 


SUPERIOR’S NEW MODEL 79 





SPECIFICATIONS: D.C. VOLTS: RF. Signal Generator for 

0 to 15, 18/75 /150/ 750/ 1,500 A.M. 

ac. ve ton one eer. 0 » R.F. Signal Generator for 
: JU UU al e ° . ° F M 

0-1.5/15 150 Ma e O to 1.57/15 7M. 

Amperes e RESISTANCE: 9 to w Audio Frequency Gener- 

1.000/100.000 Ohms e 0 to 10 Meg- ator 


ohms ¢ CAPACITY: 001 to] Mid 


~ Bar Generator 
11050 Mid e KEACTANCE: 50 to 





9500 Oams 2500 Ohms to 2.5 Marker Generalor 
Megohuis « INDUCTANCE: .15 to ~ Color Dot Pattern Gener- 
7 Henrie 7 to 7,000 Henries « ator 
DLCIBELS G to +18. #1 to » Crass Hatch Generator 
+38, +34 lo +58 
; 4 The following components are all A versatile all-inclusive 
d f Wi ; com r ts 2 é . ENE : x] ~ Cc 
-.. — tested for QUARITY at appropri- GEeCEe GH wuice Py 
; ' tentiais’ Ti 2 : vides ALL the outputs for 
Model 79—Super-Meter eve See) er i? Sepalne servicing, 
BAD-G:.00D scales on the meter : 
Total Price $348.50 are used for direct readings All- A.M. Radio * F.M. Radio e 
Terms: $98.50 after 10 day trial, Electrolytic Condensers from 1 Model TV50-A—Genometer Amplifiers Black and 
then $6.00 per month for 5 MFD to 100 MFD e All Selenium Total Price $47.50 White T¥ » Color TY 
months “if satisfactory. Orher- Recutiers « All Germanium Diodes Terms: $11.50 after 10 day 


* All Silicon Rectifiers ¢ All Sili- 


trial, then $6.00 monthly for .6 
months if satisfactory. Other: 
wise Frelurn, no explonation 
necessary 


The Model TY-50A comes 
complete with shielded leads 
and operating 


instructions 


mo SAT 


wise return, no explonation 
necessary 


con Diode 





Sodel 79 comes compiete with Operating instructions 


sari Roan ‘38° 
DID YOU EVER? 


> Order merchandise by mail, including deposit or payment in full, then wait ond write... woit CTT Me 
p> Purchase anything on time and sign ao lengthy complex controct written in smoll difficult-to-read type? 
p> Purchase an item by mail or in a retoil store then experience frustrating deloy and red tape when you applied for a refund? 


Obviously prompt shipment and attention to orders is an ETT ite]| 
Meum UR a ee 
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The simple order outhorizotion included in this offer is gif you sign. We osk only 
thot you al ee Pea Ome mee ei Mu ecem Cite 


aU Ete eee 


SOUT La ed 4 


CO-MAKERS 


7 THE PRIVACY OF YOUR OWN HOME 


La OPA CUE Bb ACM es ie a A Sor 


EMPLOYER 
NOTIFICATION 


other tronsportation charges we may prepay. 


When we say interest-free we meon not one penny added ey Mah te tS Sg 
finance’ for ‘‘credit- checking” or for ’ ‘carrying eats la? | tae 
TTT ae SCA i CMU alee meal el hae Stott yee) Mell ele 


weit ees: [4) 





SUPERIOR’S. NEW MODEL 82A Multi-Socket Type 


TUBE TESTER 


TEST ANY TUBE IN 


10 SECONDS FLAT! 


Turn the filament selector 
switch to position specified, 








Insert it into a numbered socket 
as designated on our chart (over 
600 types included.) 


@) 










Press down the quality button— 


“THAT'S ALL! Read emission qua- 


mo 
lity direct on bad-good meter scale. 
SPECIFICATIONS 

Tests over 600 tube types 

Tests OZ4 and other gas-filled tubes 

Employs new 4” meter with sealed afr- 

damping chamber resulting in accurate 

vibrationless readings 

@ Use of 22 sockets permits testing all 
popular tube types 

@ Dual Scale meter permits testing of 
low current tubes 

® T and 9 pin straighteners mounted on 
panel 

e All sections of multt-element tubes 
tested simultaneously 
Ultra-sensitive leakage test circult wili 
indicate leakage up to 5 megohms 





Model 82-A—TUBE TESTER 
Total Price .......... $36.50 
Terms: $6.50 after 10 day trial, 
then $6.00 per month for 5 
months if satisfactory. Other- 
wise feturn, no explanation 
necessary. 


Don't let the low price mislead you! 
We claim Model 82A wil] outperform 
similar looking units which sell for 
much more — and as proof, we offer 
to ship {t on our examine before you 


buy policy. 
Model 82A comes $ 50 
housed In handsome, 

Only 
SUPERIOR’S NEW MODEL 7%7 


portable case 
WITH NEW 6” FULL-VIEW METER 


Compare it to ony peak-to-peak V. T. V. M. made 























by any other manufacturer at any price! 


SPECIFICATIONS: 

e DC VOLTS—9 to 3/16/75/150/300/ 
3750/1500 volts at tl megohms input 
resistance, 

» AC VOLTS (RMS)—0 to 3/15/75/150/ 
300/750/1500 volts 


e AC VOLTS (Peak to Peak)—0O to 8/40/ 
200/400/800/2000 volts. 

e ELECTRONIC OMMMETER-—DO to 
1000 ohms/10,000 ohms/100,000 ohms/ 

1 megohm/10 megohms/100 megohms/ 
1,060 megohms 

® DECIBELS—10 db to + 18 db, + 10 db 
to + 38 db, + 30 dbto + 58 db 

All based on 0 db = .006 watts (6 mw) 
into a 500 ohm line (1.73¥). 

* ZERO CENTER METER—For 
discriminator alignment with full scale 
range of 0 to 1.8/7.5/37.5/73/150/ 
375/750 volts at 11 megohms 

input resisiance. 


$ 4)” 





Model 77—Vacuum Tube Voltmeter 
Total Price $42.50 
Terms: $12.50 after 10 day trial, 
then $6.00 monthly for 5 months 


if satisfactory. Otherwise return, | 
no explanation necessary. j 


Complete with oper- 
ating instructions, 
probe. leads, and 
case, 110-123 volt 60 
eyele, Only d 











SUPERIOR’S NEW MODEL TW-1} 

































Model TW-11—TUBE TESTER 
Total Price — 


then $6.00 per 


wise return, 
necessary. 


SUPERIOR‘S NEW MODEL 88 


TESTS ALL TRANSISTORS 
AND TRANSISTOR RADIOS 





Comes housed in a handsome portable case 
Complete with a set of a On Cables fo: 
Transistor Test oon 


Diode Prebe for ad 
I.J". Traeing: an re c Probe 
for Amplifier Tracing and a 


Signal Injector Cable-Only 


—Transistor Radio 


Model 88 
Tester and Dynamic Transistor 


Tester. Total Price $38.50 
Terms: $8.50 after 10 days trial, 
then $6.00 monthly for 5 months 
if satisfactcry. Otherwise re- 
turn, No explanation necessary. 


ey 


SEND POSTCARD TODAY 


MADNESS a OT ae Mr mele Sm tcp mey 1 aes 


. $47.59 
Terms: $11.50 after 10 day trial, 
month for 6 
months if satisfactory. Other- 
no explanation 


The Model TW-I1 comes housed in a handsome. “47° 


portable, saddle-stitched Texon case. 


AS A TRANSISTOR 


33" 


STANDARD PROFESSIONAL 


UBE TESTER 


« Uses the new self-cleaning Lever 
Action Switches for individual element 
testing. Because all elements are num- 
bered according to pin-number in the 
RMaA base numbering system, the user 
ean instantly identify which element 
js under test. 

« Free-moving built-in roll chart pro- 
vides complete data for all tubes. All 
tube listings printed in large-easy-to- 
read type 

» NOISE TEST: Phono-iack on front 
panel for plugging in efther phones or 
external amplifier will detect micro- 


phonic tubes or noise due to faulty 
elements and Joose internal connec- 
tions 


* SEPARATE SCALE FOR LOW-CUR- 
RENT TUBES -—~Previously. on 
emission type tube testers. it 
has been standard practice to 
uSe one scale for all tubes, AS 
a@ result, the calibration for low- 
current types has been restricted 
to a small portion of the scale. 
The extra scale used here greatly 
Simplifies testing of low-current 
types. 









RADIO TESTER 
An R.F. Signal source, modu- 
lated by an audio tone is in- 
jected into the transistor 
receiver from the antennae 
through the R.F. stage, past 
the mixer into the I-F. Amph- 
fier ond detector stages and on 
to the audio amplifier. This 


injected signal is then tollowed 
and traced through the_re- 
ceiver by means of a built-1 


High Gain Transistorized Sig- 
nal Tracer until the cause of 
trouble is located and pin- 
pointed. 


AS A TRANSISTOR TESTER 
The Model 88 wil) test all tran- 
sistors including NPN and PNP 
Silicon. germanium and the new 
Fallium arsinide types, without 
referring to characteristic datz 
sheets. The time-saving ativan- 
tage of this technique is self- 
evident. A further benefit of ti 
Service is that it will enable von 
to test new transistols as they 
are released! 


(NO POSTAGE 
STS SST AD 


then send down payment and pay balance as indicated on coupon. No interest or Finance Charges Added! 
Rae COTM acm Mee TELE Mites me 


eS tea tel Tom [em] eC a ee A 
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NEW 4-WAY POCKET TOO 


a real ‘working partner’ for removing backs of 










] It's a 1/4> nut driver! 
Fits Parker-Kalon screws. 


Genuine Xcelite plastic handle. 
Equipped with pocket Clip. 









it’s a 7/16" nut driver! 
Ideal for antenna 
installations. 






3 It's a No. I 
Phillips 
screwdriver ! 









Double-end blade 
inserts in 7/16" 
hex opening. 


XCELITE, INC. e ORCHARD PARK, N.Y. 


Canada. Charies W. Po:nton. Ltd., Toronto. Ont. 





4 It's a 3/16" 
Slotted 
screwdriver! 


See “No. 600°" next 





If you've recently changed your address, 
or plan to in the near future, be sure to § 

| notify us at once. We'll make the neces- 
Sary changes on your mailing plate, and 
see to it that your subscription continues 

| without interruption. Right now—print the | 
information requested in the spaces below 
and mail it to: POPULAR ELECTRONICS, 
434 So. Wabash Ave., Chicago 5, Illinois. 


Please PRINT! 


Name 

* Account No. 

Old Address 
City 

New Address 
State 


C ity Zone 


i Mail copies to new address starting with 


“(Your Account Number appears directly 
above your name on the mailing labei.) 
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time you pick up parts. | 





TV sets and installing antennas | 














Milliwatt on 6 
(Continued from page 58) 


oscillation if it isn’t properly adjusted. 

Once the correct resistance for R2 
has been determined, the potentiometer 
can be removed and a fixed resistor sub- 


| stituted in its place—its value will likely 


turn out to be “oddball.’”’ The author 
picked a standard value just below the 
required value and carefully filed away 
at the resistor body to achieve the value 
needed. (A carbon resistor has a hard 
case around an inner carbon composition 
element; its effective resistance increases 
as this inner element is carefully filed 
away. ) 

Operating Hints. The transmitter can 
be coupled to an antenna with a one- or 


_two-turn link (£2), and tank capacitor 


Ci adjusted for maximum output. This 
capacitor may also have to be adjusted 
when determining the operating point in 


| the above tests. 


Over-modulation can be prevented by 
speaking at the proper distance from the 
microphone. The optimum distance can 
be determined by monitoring the signal 
on a receiver—the correct microphone 
placement is evident when the “‘cleanest”’ 
modulation is heard. —30— 


| the BREADBOARD ° Slax 


ee 


OH, HELLO THERE! UST 


rz 
\ 3 GETTING IN FROM A 

oo L\: HOUSE CALL. SAY, LET 

73 \ Ro, ME TELL YOU ABOUT THIS 






nD 
WI one, A REAL DOG |! 





NO HIGH VOLTAGE. I 
FINALLY TRACED THE 
TROUBLE TO SHORTED 
TURNS INONE OF THE 
DEFLECTION COILS. 





IN A MOMENT OF MIRTH 
I ASKED THE LADY OF 

THE HOUSE IF SHE HAD 
ANY FRESH EGGS 


HANDY. 





2g THAT's A YOKE, sont 
Ts 
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On the Citizens Band 
(Continued from page 74) 


tor is defective. If the green lamp goes 
out for more than a second or so, stop 
operating and push the switch on the 
monitor. If a broadcast stoppage is due 
to a station break or malfunction at the 
station, you'll know about it after listen- 
ing for a few seconds. If you think it 
may be due to a Conelrad alert, try other 
stations, but avoid transmitting with 
your CB set until you have determined 
what caused the silence. 

Don’t worry about the monitor “blast- 
ing’ when you push the switch—the #49 
lamp in series with the loudspeaker 
makes a very effective output limiter, 
keeping the audio at a reasonable level. 
And be sure to operate your CB rig only 
when the green lamp is lit. 

Club Notes. The CB Pioneers (Elkhart. 
Ind.) recently filed papers to incorporate 
their club. Any club will find such a 


already incorporated, you might want 
to check on this matter with an attorney. 

. The Kenosha (Wis.) Citizens Band 
Club has designated channel 7 as the 
“calling’’ channel for the area it serves. 
If you’re traveling in that region and 
need assistance, the members of this club 
will be glad to help you... . The Citizens 
Radio League (Chicago, Ill.) provided 
communications for sports car races at 
Meadowdale International Raceway in 
Carpentersville, Ill., not too long ago. 
Fourteen members in ten mobiles op- 
erated the system. . When a 45-foot 
Canadian sailing schooner broke up on 
the rocks near Ocean City, Md.. recently, 
a mobile unit of the Eastern Shore Ma- 
rine Radio Club (CB) was on the scene, 
calling its base station in an effort to 
obtain the necessary emergency and res- 
cue equipment from the local authori- 
ties. . . . Back last fall, the Racine 
(Wis.) CB Club sponsored Red Cross 
First Aid Courses to prepare its members 
for emergencies. The Midwest DX- 


move worth contemplating, because it Shortwave Radio Club (2100 W. William 
can afford many legal advantages. If St., Decatur, Ill.) has added a CB section. 
your club is firmly established and not Although originally an SWL club, the or- 














The First 
Practical 
®e 1V-RADIO- 
m ELECTRONICS 
am Shop 
Library! 









Sen 
7-Volume Job- Training Set 
on 7-Day FREE TRIAL! 


Answers ALL Servicing Problems QUICKLY... 
Makes You Worth More On The Job! 
















Like Having An Electronics Ecpert Right At Your Side! 


¥OL. I—EVERYTHING GN TV. VOL. 5--EVERYTHING OR TV 
RADIO PRINCIPLES! 300 pages TROUBLESHOOTING! Covers ali 
of practical explanations; hun- types of sets. 437 pages; lilus- 
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KUHN CONVERTERS ... the most advanced line 
-. . designed for optimum performance. 


“pg 
348A . 
Complete 


$34.95 


344A 
Complete 


$23.95 
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able Converter. 
~Olf-eontlaitied 


directly  tun- 
Powered with 
Inereury cell. 
Pxececllent sensitivity and sta- 
bilitv. Designed for car. home 
or portable receivers. Two 
types availiable: Aircraft VHE 
Wises MC or T8h0. 


A new fow cost Crystal Con. 
trolled Converter desizned for 
so With stiundard transistor 
1" radios. Operates diregtly 
from 12V DC. Ruyvred con- 
struction, tiaod SEN=1TIVItY. 
G2 MC Kanye 2-54 Mua, 
ORDER TODAY or 
SEND FOR FREE 
CATALOG ... con- 
taining complete 
information on a 
ee 
CONVERTERS AND 
ae eh ee 
EVERY APPLICATION 


Complete $14.95 


A low east Tunnble Can- 
verter for unyv PU MC ares 
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VHF. or 15180 MC. 
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3164 Directly Punable 
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four mares: 26-0) MC. 
FOS AE MC. 
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PORT ARTHUR COLLEGE 
ELECTRONICS | COMMUNICATIONS 


AM FM Television Broadcast Engineering 
Industrial Electronics—Automation 


CHECK THESE FEATURES: Tuition $10 per mo.. 
roan & board $60 per mo. in dorm on Campus. 
Collere operates 5 KW broadeast station. Students 
get on-the-joh training at studios on campus. FCC 
license training with all courses. Well equipped 
' classrooms & lah... am fm transmitters. radar & 
marine eqmt.. television camera chain, experiment 
labtest eqmt. & other training aids. Our graduates 
| indemand at good salaries. Free placement service. 
| Have trained men from all 50 states. Approved for 
GI, Write to Dept. P-262 for Free Booklet. 


PORT ARTHUR COLLEGE "t,arther 


Texas 
Established in 1909 


McGEE 


SENT FREE—WRITE FOR YOUR COPY TODAY! 
Latest Nationally known Hi-Fi at Bargain Prices. 
P.A. Equipment—Speakers— Microphones— Repair 
Parts—Books—Test Equipment—Radiation Counters 
DAYSTRON HI-FI—AMPEX AND SONY TAPE RECORDERS 


McGEE RADIO COMPANY 
1901 McGee Street Kansas City 8. Missouri 
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aufomation. Baste & advanced courses. 


Assoc. depyree in 24 mos. B.S. obtainable. G.1. 


VALPARAISO TECHNICAL INSTITUTE 


Dept. PE 
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176 Pages - Mailing Now | 


ELECTRONICS 


V.T.L. training teads to success as technicians. field engineers. 
specialists in communications, guided missiles. camputers. radar 
Eiectronie brvineering 
Technology an ECPD acereddtited Technical Insiitute curriculum, 
approved. Start 
Feb,. Sept. Dorms. campus. H.-S. graduate or equivalent. Catalor. 


VALPARAISO, INDIANA 











ganization now considers CB an impor- 
tant part of its operations. Write Dave 
Gants (WPE9SABA) at the above ad- 
dress for full details. .. . The Tri-State 
Flea-Watters, Inc. (Sioux City, Iowa) 
proved to be a pain for youngsters with 
malice in mind on Halloween. The club’s 
mobile units. cooperating with local po- 
lice, patrolled the streets of Sioux City, 
noting and reporting all suspicious ac- 
tivities. As a result, only a fraction of 
the usual disturbances took place. 
Ignition Interference? Looking for a 
good reference work on eliminating mo- 
bile unit ignition interference? The 
Champion Spark Plug Company has re- 
cently published a 16-page booklet, writ- 
ten in “low-voltage” language and titled, 
“Giving Two-Way Radio Its Voice.’’ The 
booklet is profusely illustrated and con- 
tains a special spread on outboard 
motor noise suppression. Address your 
request for a copy to Mr. R. J. Gail, Serv- 
ice Editor, Technical Services Depart- 
ment, Champion Spark Plug Co., Toledo, 
Ohio. —30- 
VVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvY 


Short-Wave Report 
(Continued from page 81) 


will tune only certain classes of stations 
(aero, amateur, coastal, or c.w.). He 
may also confine his listening to stations 
in certain areas of the world. The spe- 
clalists, especially those with working 
knowledge of foreign languages, are par- 
ticularly valuable in reporting non-Eng- 
lish stations. 

Listener—-one who tunes strictly for 
pleasure. He cannot be called a DX’er 
as such. But he, too, may be found tun- 
ing deeply for words and music from 
foreign lands. 

How would you classify yourself? Re- 
gardless of your category, you are par- 
tially responsible for the continuing 
growth and success of your favorite radio 
club column or bulletin. As we have 
pointed out, each of the various cate- 
gories contains DX’ers who, in their own 
way, contribute needed information. 

The following item originally appeared 
in the February, 1952, issue of the 
“United 49’ers” club bulletin, and was 
recently passed on to us by Anson Boice, 
WPE1BD, New Britain, Conn., former 
editor for the club: 
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“Keep digging! Keep digging tor your 
DX the way this old hen does. III for- 
tune means nothing to a hen. She keeps 
digging worms and laying eggs regard- 
less of what the papers say or what the 
present threat appears to be. If the 
ground is hard, she seratches harder. If 
it is dry, she digs deeper. If she strikes 
a rock. she works around it. But she al- 
ways digs worms and turns them into 
hard-shelled profits. She does not starve 
to death waiting for worms to come to 
the surface nor does she cackle because 
of hard luck. She saves her breath for 
digging and her cackles for results.” 

Did you get the message? 


Current Station Reports 


The following is a resume of current re- 
ports. All times shown are Eastern Standard 
and the 24-hour system is used, At time of 
compilation all reports are as accurate as 
possible, but stations may change frequency 
and/or schedule with little or no advance 
notice. Please mail reports to your Short- 
Wave Editor, P. O. Box 254, Haddonfield, N.J., 
in time to be in our hands by the eighth of 
each month. This month we are featuring 
many items on new stations and schedule 
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The 3 " CUSTOMIZED 


TV KIT 


A few of the Professional Quality Features: 
Choice of push-pull 10-watt audio or output to 
your Hi-Fi system 
Ultra-linear sweey circuits 
Coil Midel PKG Automatic Tuner 
sensitivity for fringe areas . 
Accessories for Custom Installations: 


Choice of 19”, 23” or 27” CRT. Prices range 


“PROFESSIONAL” 
F Series—designed for 
F the perfectionist seeking 
the finest in TV performance. 
Easy to assemble. No technical ' 
f knowledge required. An ideal 

“Learning” Kit with a Complete 
Course of Study is available. 













changes as well as the usual assortment of 
both easy and difficult stations to log. 

Algeria—A station on 4840 kc. was noted in 
Europe at 1320-1335 announcing in Eng. as 
“This is a test xmsn from Algiers,” followed 
by a BBC newscast. (SCDX) 

Angola—The latest schedule from Emisora 
Angola, Luanda, reads: daily (exc. Sundays) 
at 1900-2230 on 4955 ke.; at 0000-0230 (Sundays 
to 0600) on 9765 and 4955 kce.; at 0630-1200 on 
6025 and 4955 kce.; and at 1000-1200 on 17,547 
ke, (WPESIDN) 

Australia -As many DX’ers may already be 
aware, R. Australia has discontinued the use 
of its well-known VL call-signs. However. the 
interests of the SWL will not be overlooked 
and other widely known forms of identifica- 
tion will be retained. These include. among 
others, the IS ‘Waltzing Matilda,” the laugh 
of the Kookaburra, and the chimes of the 
Melbourne Post Office clock. (DWDX) 

Austria~-Vienna has been heard well at 1900- 
2300 with music on 9525 kce., dual to 6155 and 
9770 ke. The 7200-ke. outlet is scheduled for 
0300-0600 and has been heard as late as 0400, 
though the signal was on the way out at that 
time. (WPE2DKP, WPE38NF, WPE4BHG, 
WPESCBV, WPE4FI, WPEG6CMS, 
WPES8BQH.WPES8DEN, VESPEILA) 

Belgium Brussels is operating on a new 
frequency of 6140 ke. at 1615-1800 and 1815- 
2000 to N.A.. replacing 9725 and 9705 ke. 
(WPEI1CQOG, WPE4FI, WPE6CMS) 

Bolivia—. Pio XII. Potosi, was noted on 
5949 ke. at 2130 with Spanish ID. The signal 
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designed to enhance sound 
quality and blend with 
modern decor. For TV or 


from $119 to $199. 


U.S. Armed Services and over 4000 schools and 
colleges have selected Transvision Receivers for 





ee a * a : ) | educational television. a combination TV and Hi-Fi. 
a dy Interested in Electraniaa? ae ASSEMBLY MANUAL -$2 
Ai oa a Learn the basic principles of elec- gaia Th See how easy it is to 


tronics from the Course available with the Kit. assemble the Trans- 






Also available: 
WIRED 
CHASSIS 
for custom 
installations 
with a choice 
of vertical or horizontal 
controls and the newest 
h 19”, 23” of 27” 
. Picture Tube. 


vision Kit. Cost of 
Manualrefunded on 
purchase of Kit. 
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Vea Sie: New Rochelle, N.Y. 
a———= NE 6-6000 

<= START NOW — MAIL THIS COUPON -o eee 

TRANSVISION Electronics, Inc., New Rochelle, N.Y. Dept. PE 


O Send Free 8-page Catatog 0 Enctosed is $2. for Assembly Instructions so that f might 
see how easy it is to assemble the Transvision Kit. t understand that this will be refunded if I purchase a kit. 

















0 Enctased is $15 for the Starting Package. t understand that | can buy packages one at a time 
as t wire. {Models range from $119 to $199.} 
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HOE PALMER 


ELECTRONICS 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


Get practical training in New Shop-Labs of Coyne. 
Prepare for a better job and a successtul future ina 
fop oppurtunity field. Advanced education or pre- 
Vi0Us expericnee not needed. Employment service to 
graduates. 


Enroll NOW—Pay Later 
linanee Plan ane Easy Payment Plan 
Time Limployment help for students. 


FREE BOOK 


‘Guide to Careers’ —Describes all training offered, 
No obligation and Vo Salesman iWili Call. Act NOW. 


B.W. Cooke, Jr., 


Also Part 


Clip) coupon or write to address 
below for Free Tlustrated Book. 


CHARTE 
NOT FOR PROFIT 
Established 1899 
1S01 W. Congress Pkwy. 
Chicago. Dept. 22-2c f 
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ELECTRICAL SCHOOL 


| COYNE Electrical School 
| 1501 W. Congress Pkwy., Chicago 7, Hl. 
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{ Send FREE book ‘Guide to Careers” and details | 
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was fair but there was bad cw. QRM. 
(WPE3N EB) 

Brazil— R. Guarani, a new station, has been 
observed on 6175 ke. at 2010-2100 with a sport- 
ing event. The exact location and address is 
requested. (MF) 

Canada—This is the latest schedule from 
Montreal: to Australia and Asia on 9630 ke. 
at 0320-0405 daily (Eng.); to Europe on 17.820 
and 15.320 ke. at 0625-0700 and 0730-1115 dailv 
(Forces relay at 0700-0730 daily and to 0815 
Sundays). on 15,320 ke. at 1115-1130, on 15,320 
and 11.720 ke. at 1130-1330, news in Eng. and 
French at 1030-1045: to Africa on 15,320 and 

1.720 ke. at 1832-1445, and on 11,720 ke. until 
1458, with Eng. at 1333-1415; to Europe on 11.- 
720 and 9630 ke. at 1500-1631, with Eng. from 
1545; to Northern Canada, East and Central 
areas at 1658-1746 in French and Eng. and to 
Western areas at 1958-0205 in Eng., both 
xXmMsnsS On 9585 and 6060 kce.: to the Caribbean 
and Latin American areas on 11.760 and 9740 


ke. at 1758-1946. with Eng. at 1800-1830. 
(WPE8MS, WPESCVN, WPESDN, Rs 
Canada) 


Canary Islands—F. Atlantico, Las Palmas, 
has Eng. on Saturdays at 1800-1900 on 9490 
and 7000 ke. (SCDX) 

China—Peking is operating, according to 
the schedule. in Eng. to N.A. at 2000-2200 (east 
coast) on 7480, 9480. 11,730, 11,945, 11,975, 
15.030, 15.115, and 17.765 ke.; and at 2200-0000 
(west coast) on 7350, 9457, 9785, 11,820, 12,055, 
15.060, 15.250. and 17.745 ke (WPE2DJE 
WPESDAH. WPE8MS, VETPESS) 

Costa Rica——TIGG, R. Excelsior. San José. 
has moved from 6075 to 6225 kc. and is noted 
with a good signal at 1900-0000. (WPE4FT) 

Cuba—Havana is now operating in the 49- 
and 3i-meter bands as follows: on 5990 ke. at 
1600-0100 (Fing, at 2200-2300 and 0000-0100); 
6060 ke. at 2245-0100: and 9685 kc. at 1600-0100. 
(WPE2FGX. WPE2FHRK.WPE2GJC. WPES- 
AG. WPES3SNF.WPEJBC,WPEJDOR. WPEG6- 
AA. WPE&8BQH. WPESCNX. WPESCOB. 
WPESCVR. WPEHESDKN. WPESHEKF 
WPEOATE, WPEOVB, VETPEIR! 

Denmark—Copenhagren transmits to N.A. at 
2030-2130 and 2200-2300 with a DX show on 
Tuesdavs on 9520 kc. Operations on 15,165 ke. 
include a broadcast at 1730-1830 to South 
America: 0400-0500 to the Far East, Australia. 
and New Zealand: 0930-1030 to S. Asia; 1330- 
1430 to N. Africa and Middle East; and 1445- 
1545 to 8. Africa. (WPEIALM. WPEIAZL, 
WPE2DTO, WPE2QFAU. WPE2FMHEH. 
WPEH2FUU, WPES8CHO, WPETIK. WPES- 
CUS) 

Ecuador— HCJHI1, R. Turismo, Otavalo, 3965 
kec., has been noted with L.A. music and ID’s 
at 0002, 0016, and 0023. (WPE2FGX) 

R. Centinela del Surv, Loja, 6250 ke.. is heard 
at 1900-2200, and R. Cariamanga, Carviamanga. 
is noted on 6234 ke. at 1900-2300. Both stations 
have fair signals. (WPESFT) 

Egypt—-Cairo has been operating on 5705- 
5715 ke. and was noted around 1640-1715 with 
Arahie music and talks, in an apparent effort 
to block Damascus on 5705 ke. A similar effort 
is taking place on 73899 ke. around 1410, Da- 
mascus being on 73898 ke (WPES3NF, 
WPESBC) 

England-—London carries the following serv- 
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ice to Canada, U.S.A., and Mexico: Special tion in the 60-meter band. It’s heard as early 
Services at 1030-1245 on 21,675 ke.; and at 1100- as 1450, with music. (WPESNF) § 
1300 on 17,810 kc. The General Overseas Serv- Haiti— The latest schedule from 4VEH, Cap 
ice is at 1615-1715 on 9825 kc.; and at 1615-2200 Haitien. reads: 6120 and 9770 ke. at 0600-0900 
on 6195 ke. (WPE3NB, WPEIDN) in Eeng.; 1145-1400 in French and Creole; 1400- 
Germany—The latest changes in the 1530 with music (Eng. on Sundays); 1530-1600 
Deutsche Welle schedule include: to Japan In Chinese with music; 1600-1800 in Spanish; 
at 0300-0430 on 17,815 and 15,405 ke. and at 1800-2000 in French and Creole; and 2000-2300 
0445-0745 on 17,815 and 15,295 ke.; to the Mid- (Fridays, Saturdays and Sundays) in English. 
dle East at 0745-1045 on 21,705 and 17.875 ke.; Reports go to Cap Haitien, Box 1, Haiti. 7 
to the Near East at 1100-1400 and to South Numerous DX’ers also report hearing the 
American areas at 1530-1700, both on 11,895 broadcast-band outlet on 1035 ke. during the 
and 9735 ke.; and to Eastern N.A. at 1715-1845 evenings. (WPEIBD. WPE4DOR. WPE}- 
on 9605 and 6100 ke. (WPE2ENM.WPE9DN) DVB. eee aera Radio Lae 
Ghana—Accr'a has been found on 15.212 ke. lran— ed oa ee ve eee noted from 
atel540;with mausic, 1600 1Diand Hine newer, cope) tase cee et ke ee eee 
1612; music to 1720 ID and close. Another out- (WPESNF) P a E : 
let has been tuned on 21.670 ke. at 1000-1010 Japan—Tokyo eee Se Eee EO CICGL RkS 
RE ee 5 EWG Lon LOTS Wat 2) COMUNE MEATY. Sei Ae ae 19509030. Gn 0500-11780. and. 15 145 a 
music until past 1030. This latter xmsn is ho tos dS A Ei t 2900-0000 6140 r 
beamed to Africa. (WPE4BC) Se ee ae eee i as Sea 
; 9505, 11,780. and 15,235 ke.; and to Hawaii at 
Greece~-The Forces Broadcasting Service, 9930-0200 on 11.815 and 15.235 ke. (WPE4BC) 
Athens, 6046 kc., was tuned at 1545 with Greek Lebanon—The Lebanese Broadcasting Sta- 
music and language. (WPEINF) tion, Beirut, has been tuned on 9725 ke. as 
The latest schedule from R. Athens reads: early as 1200 with Arabic flute music and 
0200-0315 (Sundays from 0045), 0400-0500 = Arabic announcements. The signal would in- 
(Mondays), 0530-0800. 0830-1015, and 1100-1200 dicate the power to be less than 10 kw. 
on 11.720 and 9605 kce.; 1215-1245 (Eng. and (WPESNF) 7 
French) on 17,745 and 15,345 kc_; 1315-1345 on Monaco—Tianus-World Radio, Monte Carlo. 
11,720 and 9605 ke.; 1400-1445 on 17,725 and has been found on 11.719 ke. at 1100 with a 
15,349 ke.; and 1700-1730 and 1800-1830 on Russian religious program; there is an ID in 
15,345 and 11,720 ke. The Russian xmsn at Russian and Eng. at 1134. When closing, they 
1030-1045 has been dropped. (WPEIDN) use the same music-box ID as does R. Monte q 


Guinea-—Conakry, 4910 ke., is now using its 
100-kw. xmtr and is the strongest African sta- 


Carlo. (WPES3NF) 
Netherlands—Hilversum operates to N.A. in 








FM: STEREO 


All on One Chassis 
and in KIT FORM 


by [PJAICO} 


That's Right — No external Multiplex Adapter required 

. PACO introduces the new model ST-35MX FM Stereo 
Multiplex tuner, featuring the finest multiplex circuitry, 
ALL ON ONE CHASSIS...ALL IN ONE CABINET AND 
IN oe FORM (with factory pre-aligned multiplex sec- 
tio 

The ST-35MX FM Stereo-multiplex tuner is designed 
for the discriminating Audiophile who demands the ulti- 
mate in distortiontess FM Stereo reception. It's trncom: 
parable features include ultra high sensitivity, rock- 
stable AFC, pin paint selectivity combined with broad 
band response, 

The ST-35MX has been engineered to meet the mast 
critical standards. Highly styled in a handsome black 
and goid case...it is the perfect companion ta Paco's 
popular SA-40 Stereo preamp-amplifier or any other 
fine quality stereo system. Available and on display at 
all leading distributors throughout the world. Write 
for catalog. 


AVAILABLE THREE WAYS IN 
HANDSOME GOLD AND BLACK ENCLOSURE 
MODEL ST-35MX (Kit) with full pre-aligned multiplex 

circuitry and PACO detailed assembly — operating 
Manual? <p. oes Gee ae oe NET PRICE $99.95 
MODEL ST-35PAMX (Semi-Kit}) with both tuner and mul- 
tiptex sections factory-wired and completely pre- 
aligned for hairline sensitivity. pag with PACO 
detailed assembly — operating manual. 
NET PRICE $119.95 
MODEL ST-35WMX (ready to operate). Factory-Wired, 


oe LTIPLEX 






MME ame 


Model ST-25 MX 
FM STEREO TUNER KIT 
Kit Net Price: $69.95 


Model MX-100 
STEREO MULTIPLEX ADAPTER 
Kit Net Price: $49.95 j 
Factory Wired Net Price: $99.95 Factory Wired Net Price: $69.95 


Model SA-40 
STEREO PREAMP-AMPLIFIER KIT 
Kit Net Price: $79.95 
Factory Wired Net Price: $129.95 


WRITE FOR CATALOG 





aligned, calibrated apd assembled. Complete with al 7 
operating manual ........... NET PRICE $139.95 oe Model 0-25 
ee ae Model V-70 Model 6-32 Model 6-34 IN-CIRCUIT 
[PIAliclo} Eleetronies Se ye saree eecccron SIN SOUARE CAPACITOR 
VOLTMETER KIT ANG MARKER ADDER WAVE GENERATOR TESTER KIT 


a division. of PRECISION Apparatas Go. Ine. 


Kit Net Price: $31.95 Kit Ns Price: $85.95 Kit Met Price: $64.95 Kit Net Price: $19.95 
£ roan 2 — Factory Wtred Factory Wired actory Wired Factory Wired 
O30 Hath | ‘Bkrset, (tleniake 27, Leng Island, Mew York SY wet Price: $49.95 Net Price: $129.95 Net Price: $99.95 Net Price: $29.95 


Manufacturers of Fine Elechente Eguifment fer euer ZO yeas. 
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Build your own superb 


| SCOTT KITS! 


HAVE 
FUN... 
| SAVE 
| MONEY 


Have fun ...save money... build the best! Now you can 
get world-famous Scott stereo components in kit form. 
Think of it... you can build the fabulous new LT-110 FM 
Multiplex Stereo Tuner ... your choice of two complete 
stereo amplifiers, of a preamp and separate power amp... 
all from H. H. Scott! 


Write today. Find out about these exciting Scott kits. 


Choice of 3 Booklets 
FREE 


H. H. Scott, Inc. 111 Powdermill Road, Dept. 520-02-3 Maynard, Mass. 


Send me the booklets checked below: 
D 20-page “Guide to Custom Stereo” 1 Complete technical information 
on kits D 16-page booklet explaining FM Stereo 


Name 
Address 











ma 


City Zone State 
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Reduces Interference and = For AttL Amateur § Trans- 
Noise on All Makes Short f mitters. Guaranteed for 500 
Wave Receivers. Makes Worid Watts Power for Pi-Net or 
Wide Reception § Stronger, Link Direct Feed. Light, 
Ctearer on Ati Bands! Neat. Weatherproof 

Complete with 87 Fro oof 72 ob nitaneat feedline, Sealed antamuaie fre- 
qacney resonant pres. byes Sent fur NUE world wide short wave reervivers 
and auteur cransmilters. bor NOV [Ch VND AG LL CLASS AMATEURS! 
Mliminutes 3 separate antennas ith better perlermiatce pwouranteed. 0- 


$0-24)-15-1) inetec lias. Camplete 1 nth Boe 1. $14.95 10-20-15-10 meter 
bands. 34 fl. (fer evhiwide swilis .$13.95 
SEND ONLY $3.00 rash, ek.. mer atid pay ~ [rasta hal: anee cob plas 
postage on arrival or send full, price for postpaid delivery. 

WESTERN RADIO e Dept. AEL-2 2 Kearney, Nebraska 


Save 30% 4 track 
Stereo music on tape 


} EmPry 3 in. plastic reels 7¢ ea, | 


Bargain Prices! Send for our 
Recorder/blank/prerecorded tape 
catalog E-1 and see why! 


SAXITONE TAPE SALES 
(Div of Commissioned Elegtronics. ine.) 


1776 Columbia Road, Washington, D.C. 


‘ 





MASTER ELECTRONICS 


Intensive, high-level training at this recognized public college 
Prepares you for a successful career in electronics. Fine equip- 
inent—experienced instructors—small classes—Dersonal attention 

—all college advantages provide excellent learning opportunitics. 
Associate in Applied Science Degree in (8 months. Engineering 


option. Low tuition and living costs. College housing for single 
and married students. Established (925. FREE catalog. Write 


TRINIDAD STATE JUNIOR COLLEGE 
Trinidad Dept. PE.2 Colorado 








Eng. at 1630-1720 on 11,7380 and 9590 ke. (on 
6020 ke. to Europe) and at 2030-2120 on 9590 


eeannay 


POLED PU EMESUAT Eid pMOPOUee gana tive eee 
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and 5980 ke., the latter frequency being a late 
change from 6020 kc. Dutch to N.A. is heard 
at 2030-2120 on 9715 and 6085 ke. Reports go 


Wyuuir 


SHORT-WAVE CONTRIBUTORS 


ot Colello (VPEIALAL), Portsmouth, N. HH. 
mephen Ray (UPEITAZL), Stoneham. Mass. 

Anan Rowe (IPLIBD), New Britaing Cann. 

John Cull (H PLICUG), North Abington, Alitss. 

ed Vyhnanek, Jr. (UWPE2D/E), Melienville 


Al Burzynski (IVPEZDKP), Niagara Falls, N. 

Jim Marold (HPE2ZDRC), Lindenhurst. N. Ng 

Kennie Breiger (QV PE2DTO), Lnelewood, N. 

Rayinond tlartmayer (U2? LEZEN Al), Bronx. \ Ni 

Dave Listort rail PE2#GN), Elmont. N.Y. 

Fred Hull (UU PEF Ht), Plainview, N.Y: 

Henry Marbach (IVPE2FHU). White Vlains. N.Y. 

Stephen Herman (IUPE2ZF Ai), Oceanside. N.Y. 

Deon skemer (il PEF UU). Tus hins.. 3... ¥, 

Alfred Wirtenberg (IVPE2GDS), Brouklyn. N. ¥. : 

Richard Shannahan (iW P?H2G IC), Binghamton. N.Y. = 

Alfredo Gonzalez, Jr. (nF EICR YS), Granx.N- 

Richard thoag (Ar mere KN) low keeps me N.Y. 

Robert Soliday GU PEBZAG). Sellersville. Pa. 

C. Vernon Hyson. Jr. CU PEZAGZ). Kensington, Md. 

Dave Stier (IVPEICHO). Greensburg. Pa, 

James MeKechnie (IW PEICUA., Camp Hill. Pa, 

Jolin Wilson (HU PASVB), Wilmington. Del. 

George Cox CIV PE3NE), New Castle. Del. 

Grady Ferguson (IVPEIBC), Charlotte. N.C. 

Johnny Martin (YU PEIBHG), Cleveland, Tenn. 

Robert Gavhart (IP PLEACBV). Jetfersontown. Ky. 

Sim Broadfield (i”7PE4CCO), Rocky Mount, N.C. 

Jerry beaown (IP PAIDUS), Franklin. Venn. 

Billy Carter CIV PPR DIET), Mt. NirweX. C. 

Jim Conrtney CU PEADOR), Knoxville. Venn. 

Roger Legge (IVPEAF i). Xleleany Va. 

earl Philine. Ir. (HM PESBNT), New Orleans. La. 

Ste ever! MeKenzie. Jr. (UU PE64AA). Lone Beach. 

Cort lids 

Ted Drew (IVPEA6CMS). Arcadia. Calif, 

Dave Williams (IVPEZ7/A). \edtord. Oreson 

James MeDonald (IW PESBO). Cincinnati. Obio 

Jerry Hamblin (i PESCONN). Portsmouth. Ohio 

Gene Retske AIP PESCOR). KRetteriny, Ohia 

Fim Daum (UW PESCUS). Portsmnuth, Ohia 

Bill Armstrong OP PESCVR), Hamilton, Ohia 

Nils Young (IP PESDAN), Davton. Ohio 

tim Vice (IV PESDPE), Williard, Ohio 

Richard Eneland (IPPESEV). Columbus. Ohio 

Dan Wilt (IVPESIF). [nelewood, Calif. 

Mike Kander (IVPESIZS). Columbus. Ohio 

Bill Szatkowski (IVPELOBSE). Chicago. IH, - 

Vhamvts Musial (IP PELOCALY). Green Bay. Wis. : 

Bruce Brown (IVPEOCVN ), Skokie. Til. = 

Thomas Farr (IWPEODF RK). Villa Park. TI. 

Marshall Gi a (UWPEQ DTW). Milwaukee. Wis. 3 

Robert Zeller OU? PERODLD), Neshkora. Wis. 

_— ohal (il PEO }.. Avrera. Tl. 

Lares eifer (ICP RODN A). Crystal Lakes I. 

Bill Wolscher (1UPEOAT ED. Webster Groves. Mo. 

Gerhart Martens (I0PH@TA), Frazee. Minn. 

George Buchanan (IEAPB). Webster Groves, Mo. 

Bert Robertson (VETPEI2N), Calgary. Alta. 

Halid Carim (VESPEILA), Ottawa. Ont. 

Denald Golding (VEIPF6D). Oshawa. Ont. : 

Jim Roik (VE4PE2U). Winnineg. Man. 3 

Garf Challoner (VESPHRIE). Norquay. Sask 2 

Dave Bennett (PE7PEITR), Richmond. B. C. = 

Mike Petras (VE/7PESS). North Burnaby. B. C. : 

Marlin Field (A/F). Benton Harbor, Mich. 

Deutsche Welle DN Bulletin (DUDN). Coloune. 
Germiny 

Siecden Calling DXers (SC DN). Stockholm. Sweden 

Radio WEH, Cay Haitien. Haiti = 

Radio Cunada, Montreal, Quebec : 

Radio Switserland, Berne. Switzerland 


PUiveei eer {1 CACTICUEPIG DPE PEP PEEP EEE eC ECTS Ca TR ae 


to Box 222, Hilversum. (WPE2FMH, WPEe2- 
GDS, WPE2@GKS, WPESCCO, WPESFI, 
WPE8DPE. WPE BSE, WPE9DHW, WPES- 
DN, WPEOTA, VE3PE6D, VE4PE2U) 


New Britain—VLOBR, Rabaul, started op- 


Always say you saw if in—POPULAR ELECTRONICS 


erations on 4840 ke. last Ocrober 30 with a 
power of 250 watts. Their schedule peads 0255- 
0600 (from 0340 Saturdays and Sundays). Re- 
ports go to R. Rabaul. P. O. Box 71, Rabaul, 
New Britain, Territory of New Guinea. Has 
anyone actually heard this station. yet? 
(WPE2DRU, WPE3ICHO. WPESFV) 

New Caledonia—Noumea was noted (very 
weakly) on 3355 ke. at 0350. with instrumental 


SHORT-WAVE ABBREVIATIONS 


Bb BC- ‘British Broadeast- 9 L.N.—Latin America 


ing Carp. N.A.—North America 
c.w.—NMlorse code QKRAI Station inter- 
keng.—-Fnglish ference 
ID Identification R.- -Radio 
= [TS—TInterval signal SWL  Short-wave listener 
= ke.—hilocycles ximsn— Transmission 
kw.—Nilowatts ximtr-— Transmitter 


music and French announcements, Heavy 
QRM prevented good listening. (WPESNF) 

Nigeria—Lagos is tuned on 4990 ke. around 
0035-0100 with Eng. news, some light pop 
music, and an ID at 0045. Kaduna on 3395 ke. 


is good around 1715, dual to 3326 ke., with 
Hausa chants. (WPE3AGZ. WPE8NF) 
Poland—The Polish Pathfinders Station 


SP5ZHP, Warsaw, broadcasts simultaneously 
on 6850 and 7310 ke. daily except Mondays at 
0500-1100. (SC DX) 

Senegal—Ziguinchor was tentatively noted 


but with much QRM. This one is weak and 
very irregular. (WPEONF) 

South Africa-—A new frequency for Paradvs 
is 21.690 ke., heard at fair level at 0700-1030. 
(WPESFI) 

Sweden—Stockholm opcrates is Eng. to 
N.A. at 2045 and 0900 to Eastern N.A. and at 
2215 to Western N.A. on 9725 and 17,840 ke. 
Other Eng. xmsns include: 0730-0800 to Far 
wast on 15,155 and 7230 ke.; 0945-1015 to S. 
Asia on 17,845 and 6065 ke.; 1115-1145 to Mid- 
dle East on 15,240 ard 11,705 ke.; 1245-1315 and 
1445-1515 on 11,705 ke. and 1530-1600 on 7240 
ke., both to Africa. (WPEIBD, WPE3CUY 
WPEL,FI, VE1IPBE2N) 

Switzerland—-Berne operates to N.A. daily 
at 2030-2215 (East Coast) and at 2315-0000 
(West Coast) on 11,865. 9535, and 6165 kc. The 
DX program is on Fridays at 2105; “Melody 
Train” is aired Thursdays at 2115. (WPE@2- 
DJE. WPE&GKX. WPE8CVR, WPE9CMX, 
WPEHIDFK. WPEIDLD. WPEYDN. WPEoS- 
DNH, VESPE2E, R. Switzerland) 

Tunisia—Tunis is operating on 17,700 ke., 
replacing 17,845 ke. and is heard well in 
Arabic at 0700-0900. (WPEHAFI) 

Turkey—TAR8, R. Ervrverum, East Turkey, 
can be heard until 1430 on 7651 ke. Power is 
listed as 1000 watts. The schedule reads: 2330- 
0100; 0500-0630 (Sundays to 0700); and 1200- 
1220 a7 SCDX) 

USSR— R. Tushkent. Uzbekistan, was noted 
at good level in English on the new frequency 
of 11,925 ke. at 0700. dual to 9600 ke. At pres- 


ent. the 11.690-ke. channel seems to be in- 
active. (WPE3NF) —30+- 


on 3336 ke. at 1710 with West African music 
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ELECTRONIC MARKET 


3750 E. 10th CT. HIALEAH, FLORIDA 
Phone: OXtord 1-5331 


SU eC Sm Ug 


OROER SHIPPED SAME DAY RECEIVED 


SHIPPING INSTRUCTIONS. ELECTRONIC MARKET 
PAYS YOUR POSTAGE on orders of $10 of more in 
USA and Territories Send approx postage on Cana 
dean and foreign oriers Any order less than $10 
tequires 25c handiing charge Senct 25% on COD's 


ANY RECEIVER TUBE NOT LISTED ALSO AVAILABLE 
AT 340 EACH! 





NOW ...Tomorrow and for years to come! 


onan CITIZENS BAND RADIO 


* 8 Channels, crystal controlled transmitter and receiver « Tunable 
receiver for 22 channeis * Transmitter 100% Class B modulated 
* Adjustable squelch « Automatic noise limiter* R. F. Power indicator 
* 1 Year guarantee « Easy to install. Ideal for home, boat, car or 
business. Weighs only 9 Ibs...43%4x94%4x1114 * FCC Type accepted * 
("in preference ta only certification). 


¢ “SONAR RADIO CORPORATION, 73 Wortman Ave. « B'klyn 7. N. Y “| 
zy Please send me comprete information on Model ‘‘E'' CB Radio. 4 
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BURSTEIN-APPLEBEE co. 


Dept. PE, 101 1012 McGee St.,. Kansas Kansas City 6, Mo. 
[> Rush me New 1962 B-A Catalog No. 621 i 
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Name 








NEVER rAlL— 
ZONE YOUR MAIL 


The Post Office has divided 106 
cities into postal delivery zones 
to speed mail delivery. Be sure 
to include zone number when 
writing to these cities; be sure 
to include your zone number in 
your return address—after the 
city, before the state. 


WALKIE-TALKIE RADIOPHONES 
Made in U.S.A. Eisen $24. 98 for election 


Send for FREE literature on the new 
SPRINGFIELD TR-28 kit, or the VAN- 


High quatity industrial types, C B or 


i : GUARD Mark-1 factory assembled Ra- 
= — dio phone. Fully transistorized, portable 
amateur bands. 5 year service fuarantee, 


i VANGUARD ELECTRONIC ee y 
190.48 99th Ave.. HOllis 23, MN. 








Across the Ham Bands 


(Coutinued from page TT) 


News and Views 


Jim Fox, KN@GLQ, 4315 Springfield St., 
Sioux City 8, Iowa, lists his three most 
wanted states as Vermont, Idaho, and Alas- 
ka. He has worked the other 47 with his 
Heathkit DX-20 transmitter, 40-meter dou- 
blet antenna, and venerable Hallicrafters 
SxX-24 receiver. In the process, Jim worked 
close to 900 stations and has over 200 QSL 
cards.... J. Gary Firtick, KN8BSH, 419 Brook- 
field vee Youngstown, Ohio, transmits with 
a Globe Chief 90 and receives on a Heathkit 
AR-3, plus a QF-1 Q-multiplier. A 40-meter 
dipole antenna 45’-high couples both trans- 
mitter and receiver to far-off places. In 
three months, Gary has worked 30 states 
and has QSL cards from 25 of them. A 15- 
wpm code certificate and a Ragchewers’ 
Club certificate are already on the shack 
wall, and there is a space reserved for his 
General Class license which is on the way. 
Mike Holman, KN5KWG, 401 Dogwood 
Lane. Mt. Pleasant. Texas, really has found 
the secret of getting the most out of his 
ham equipment. His AR-3 receiver and 
DxX-40 transmitter, plus 40- and 15-meter 
dipoles. have worked 48 states and nine 
countries in less than five months. Mike 
hopes to work North Dakota and Alaska be- 
fore he loses the “N” in his call. If you need 
Texas. Mike is your man. 

Bill Jacobs, WN8AGV/WASAGV, 5990 Glen- 
wood Ave., Boardman, Ohio, says his “poor” 
record of only 14 states worked in three 
months is the result of his ‘poor’ antenna. 
which he did not describe. The equipment 
in his shack includes a Johnson Adventurer 
transmitter and a Gonset G-33 receiver with 
a Heathkit QF-1 Q-multiplier added. Bill is 
the president of the Boardman High School 
Radio Club and is a member of the Twenty 
Over Nine Radio Club. He sent us one of 
the club’s QSL cards which shows a picture 
of an S-meter registering ‘40 db over nine.” 
Apparently we have inflation everywhere. 

.. Sam Davis, KNOHTW, 1948 William St.. 
Gary, Ind., reports that since he has found 
out how much more fun and excitement 
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“G.E. HAM NEWS” 


: Have you seen the new, enlarged G.E. 
Ham News yet? It comes out bi-monthly, 
and you can pick up a free copy from 
your nearest G.E. tube distributor. The 
January-February issue describes the 
construction of a bandswitching SSB 
transceiver and the March-April issue 
will be a special 16-page DX log issue. If 
you want to subscribe to the G.#. Ham 
News, it costs $1.00 a year; make your 
remittance payable to the General Elec- 
G.E.’s Receiving Tube Department, 316 
tric Company, and mail your order to 
East Ninth St., Owensboro, Kentucky. 
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there is in the Novice bands than on 11 
meters, his Citizens Band license is }ving in 
a drawer unused. His Heathkit DX-35 trans- 
mutter feeds a 40-meter dipole, and he re- 
ceives on a National NC-109. Sam built the 
low-pass filter described in the November, 
1961, column; it cleared up all his TVI, so 
he celebrated by working his first WV6 (Cal- 
itornia). ... Incidentally, I have been seeing 
an occasional QSL card on which the sender 
has pasted his ham call letters over his old 
CB call letters. Welcome, fellows: the 
water’s fine. 

James B. Potter, K3NSW, 225 Woodlyn Ave., 
Glenside, Pa., modified his old Heathkit DX- 
20 transmitter so often that he thinks he 
should call it a home-brew rig; no matter 
what vou call it, its power is still 50 watts. 
A Hallicrafters S-40 and a Hallierafters S- 
o3sA do the receiving, and a 40-meter dipole 
15’ high does the radiating. In a year asa 
Novice and General, Jim has worked 48 
states and several countries. He prefers 80- 
and 40-meter c.w. but sneaks on 10 or 40- 
meter phone once in a while. On phone, he 
uses a home-brew modulator. emploving a 
pair of 6L6’s. ... Going to South America, 
we meet Orlando Escudero Oliva, CE3OE, Caja 
Nacional de Empleados, Publicos y Perio- 
distas, Vice-Presidencia, Santiago, Chile. 
Orlando uses a Globe Chief transmitter with 
a screen-grid modulator and is on 15 meters 
every night (the band is open) with his 
beam aimed towards the USA. He receives 
on a Hallicrafters S-40A plus a l-tube, home- 





brew preselector. The beam is a home- 
constructed, 2-element tri-bander. 

Norm Villasana, WV6SNJ, and Jim Villasana, 
WV6SNK, 421 Myrtle St., Glendale 3, Calif., 
father and son, respectively, transmit on a 
pair of war-surplus ARC-5 transmitters con- 
veited for crystal control. They like 80 
meters best but go up to 10 meters on oc- 
casion to listen for a little DX. They do 
their listening with a Hammarlund HQ-100 
receiver, and a trap dipole antenna is the 
swinging door through which signals come 
and go. Between the two of them. Norm 
and Jim have made about 200 contacts in 
2% months. ... Albert E. Marsden, KNISFY, 
23 Allyn Place, Stamford, Conn., doesn’t try 
‘oO work a lot of different hams. Rather, he 
likes to make an occasional contact and do 
a lot of listening on his National NC-109 re- 
ceiver as he relaxes from the turmoil and 
confusion of everyday life. Al also likes to 
build things, as evidenced by his Conelrad 
monitor, grid-dip oscillator, antenna coupler, 
and antenna relays which are fabricated 
from oil-burner controls. The transmitter is 
a Johnson Adventurer running 50 watts. 

That’s it until next month. In the mean- 
time, let us hear from you. Remennber, if 
you don’t see anything in Across the Ham 
Bands trom your state or about your favor- 
ite band, it may be because you haven't 
sent that letter. Write to: Herb S. Brier, 
W9IEGQ, c/o POPULAR ELECTRONICS, 
P.Q. Box 678. Gary, Indiana. 73, 

Herh, W9EGO 








Factory Used or Factory Second 


UP TO 100 


1-YR. GUARANTEED 




























will replace FREE any tube that becomes defective 

1 use within | year from date of purchase’ All tubes 
individually boxed, code dated & branded ““TRU-VAC.”’ 
Partial Listing Only—Thousands More Tubes In Stock! 






Tubes! TRU-VAC 


SPECIAL 6SN7GT 30¢ 6W4GT _.  OO"E 
TRU-VAC TUBES O0Z4 4827 6AL5 6BC5 6CAS 6DQ6 6SL7 7B7 
aiG7 Same SANs Secs Eceec She | S807 788 | 
1B3GT 6 > 7c4 
TO QUANTITY BUYERS! 1HSGT SANS 64Q5 6BE6 6CF6 65 6T4 7C3 -12A8 12806 12597 
: IRS SATS 6AQ6 GBFES 6CBLG6 6J6 6T8 7C6 2ZABS 12BF6 12SK7 
Now quantity buyers get a FREE 185 Save 6AQ7 6BG6G 6CG7 6J7 . 6U5 7C7 1ZAD6 12BH7 12S5N7GT 
assortment of individually-boxed, regular re BCG Gass Gave eens ek?” eVEGT jee 1 2AQs iSBOR isuear 
stock TRU-VAC tubes |} 1UuS 5R4 6ATE BKS 6CL6 6N7 6W6GT 7E7 12AT6 128R7 12W6GT 
, 1v2 5ST8 64U4GT 6BK7 6CM6 6Q7 6X4 7&7 L2AT7 12BY7 12X4 
with each 1X2 5U4 GAUSGT GHL7GT 6CM7 634 GXSGT 7F8 12AU6) 45¢c~a5 17AX4 
order 2nF4 5U8 6AUG 6BNG6 6CN7 6S8GT 6X8 7G7 12AU7 12CN5 1704 
2BN4 6V4G_ 6AUB GBQ6GT 6CQ8B GSA7 6Y6G 7H7 12AV6 12D4 19AU4GT 
Bag Ske" Save" Gees SCE SES rar JA3/"™UGN? ZAVZ., aaa ‘Yoegee 
9-2! ALS 6C Ax Tt 19T8 
PLACE YOUR ORDER TOOAY! sacs 5yY3 6AW8  6B58 6CUS 6SF5 TAG 757 12AX7 on ae ear 
. 3BNG GABS4' GAX4G6T 68BY5G 6CU6 6SG7 7A7 7X6 12AZ? 12L6 3585 
GET UP TO 100 TUBES FREE! 3BZ6 GAC7 ean oer 6BzZ6 S06 . 6SH7 784 7X? 1284 12Q7 35B5 
: j j CBG GAF 6862 6DE 5 78 7Y 12BAG 35CS 
Here's es FREE offer works! $s4 GAGS 6RAG___6C4 6DG6GT GSK7 786 7Z4_ 128a7 st Seay sawa 
With 3av4 GA = ST 
15 TUBES Order of $25 4BQ7A GAHG 1-YEAR GUARANTEED TV PICTURE TUBES These tuhes are made oniy 
4BS8 6AK5 fons ao os aul meverialy: oe ue ve envelope which is re-used 
28 eke SSO Ofer atzen 10 20% On SI” ead ee rie ey MBL taalitional 36-00 Deposit on tal 
TUBES Order of eects service”™ dud fs returned prepaid. NIuminized tnbes—S4.00 extra. Picthre tubes shipne 
FREE Se - eniy to continental OSA and Cahnada-All tuhes F_O.8. Hurrisonw. N. J. 
50 EE with $] 00 TUBE CHECKERS | S'Gap4 .99 17CP4 16.99 21AMP4 17.99 21KP4 18.39 
TUBES Order of FOB Our 16GP4 16.09 17TP4 16.99 21AVP4 18.79 21YP4 18.39 
$37.95 Warehouse 16RP4 11.99 20CP4 15.89 21A4WP4 17.49 21WP4 17.49 
100 ints Gets or $5OO PM tes siaie cures | awes 13-33 Zonrs, 12-3 Ziees 122g ives sas 
Order of tes! ther own tubes! f 17BP 13: -79 2 -39 24¢CP4 27.79 
TUBES 0° : . Throne reliable, re- ATTENTION QUANTITY USERS! ig Discaunts Are Yours... Callan Write 
vonilitioned Ll2-sockhet lar Our 1000 Tube ctbtrivare Label’! Specilal! 
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Assemble it Yourself ! 
8’ TILTARBOR POWER SAW KIT 


Does 


Work of 


Se 


Ae Sk 


DIRECT 
aU at 


At a Fantastic 
$85 Saving 


@ Accuracy guar- 
anteed equal to 
expensive units 

@ All steel base 
holds 20x24" 





plete 
with 
a}] metal 
. aes as shown, less 
blade. RIP FENCE, for easier work 
alignment $3.50 add'l. Exo. coll. 









































Exclusive patents, mass production, 
factory-to-you slash costs. All you 
need are household tools, a 14 sheet 







wood table a 

2 plywood. RIPS. CROSSCUTS, MIl- 
. Ree eat TRES, BEVELS, DADOES . . . EVERY- 
at e stay THING expected of $95 saws. Blade 
e@ Free ‘*ABC”? raises, lowers, tilts, locks with sin- 
ea RSP gle control. Heavy duty bearings in 
sae ka blade carrier. Takes standard 1% 
Sara) <craas: hp. or larger motor. Mail order 

nuts, bolts, NOW, FAST delivery. 
washers included $2 deposit delivers, Bal, C.0.D. 
Y or send full payment, save 
40 DAY WONE C.0.D. fee. You MUST be satis- 
Kh GUARANTEE | fied or return within 30 days for 

BA full refund, no questions. 


Royersford, Pa. 





AMERICAN MACHINE & TOOL CO. Box t0k, 





The Battery That’s Used in Guided Missiles 


Now Released as Government Surplus $1 QA ca. 


For Photography, Aircraft, Models, Search- j 
lights, 7 allay Boat Running Light, etc. Postpaid 
>ultered-piate Nickel-Cadmium alkaline storage bat- 
| teries designed for ‘*‘NIKE'' Missile and now sur- 
olus due to design change. A lifetime battery with 
no known limit of service (over 5000 recharges on 
test without loss of capacity). Other features: 
Virtually indestructible, compact & lightweight, 
withstands heavy shock and vibration. Flat voit- 
; age curve dering discharge retains charge year or 
| more, high discharge rate up to 50 amps, for this 
cell, no corrosive fumes to harm clothing or equip- 
ment, spill-proof construction. discharge in any 
position, jndefinite storage without deterioration. 
operates in temperatures -6O0° F to +200° F. Each 
cell is approx. 4 ampere hour capacity. Nominat 
voltage per cell is 1.2 volts. (A 6 V. battery ce 
quires 5 cetls.) Cell size 6” H. x 2” W. x lv 
Wt. 6 oz. ea. Uses Potassium-Hydroxide (30% 
electrolyte. Negligible loss during lifetime Sey 
Add only distilled water once a year. A fraction 
of Government cost. 





Used Test Cells $1.95 ea. Postpaid 
Brand New Cells. 2.95 ea. Postpaid 
6 AMPERE HOUR CELLS size 41/2" H. x 23%” W. x 
34° T. Used test cells. : : $2.95 


New cells. . $3.95 ea. 
All cetis guaranteed to vour satisfaction or money refunied (less Pastage). 


ESSE RADIO COMPANY, Dept. P.E.  ad2ntio Sous, Street 


Indianapolis 25, Indiana 














$3 TO $5 AN HOUR 
REPAIRING ELECTRIC 


APPLIANCES 


FREE BOOK tells about 

profitable spare-time or 
full-time business. 400 MIL- 
LION Appliances now in use. 
People need them fixed. YOU Book. FREE Sample Lesson! 
make good money doing it — Mail coupon now. 

° | a a a ee ee ee ee ee 

| NATIONAL RADIO INSTITUTE, Appliance Division i 
Dept. D4B2, Washington 16, D. G 





right at home! Easy course 
trains you for top earnings. 
At no extra charge you get 
Appliance Tester. Get FREE 


Send Free Book, Free Appliance Repair } 
Course Lesson. { 
NAamGa. . sek ma heGoe eé ve wa ‘. aan | 
AGdreSS gcc seecs pant tar 9 ren omnme ee guosapetare 

Citi sn wns ahem seas dee zone... .State.......6 [ 
es ee eee ee eee ee ee 
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ELECTRONICS 


Always say you saw it in—POPULAR 


ELECTRONICS MARKET PLACE 


RATE: 60é¢ per word. Minimum 
POPULAR ELECTRONICS, { Park Ave.. New York 16. N. Y. 


FOR SALE 


GOVERNMENT Sells Surplus: Electronics: Oscilloscopes; 
Transceivers; Test Equipment; Radar; Sonar; Walkie- 
Talkies; Boats; Jeeps; Aircrafts; Misc.—Send for “U.S. 
Depot Directory & Procedures’ —$1.00—Brody, Box 
425(PE), Nanuet, New York. 

TV Tuners—Rebuilt or Exchanged $9.95 complete—all 
types—fast, guaranteed service. Send tuner with all parts 
to: L.A. Tuner Exchange, 4611 West Jefferson Bivd., Los 
Angeles 16, California. 


GOVERNMENT Surplus Receivers, Transmitters, Snooper- 











scopes, Parabolic. Reflectors, Picture Catalog 10¢. 
Meshna, Malden 48, Mass. __ 
WPE-SWL-CB-QSL Cards — Samples 10¢ — “Brownie” 


W3CJ1, 3110A Lehigh, Allentown, Penna. 


DIAGRAMS for repairing Radios $1.00, Television $2.00. 
Give make, model. Diagram Service, Box 672-PE, Hart- 
ford 1, Conn. = = = 
BEFORE You Buy Receiving Tubes or Hi-Fi Components 
send now for your giant Free Zalytron current catalog— 
featuring nationally known Zalytron First Quality TV- 
Radio Tubes, Hi-Fi Stereo Systems, Kits, Parts, etc. All 
priced to Save You Plenty—Why Pay More? Zalytron Tube 
Corp., 220 W. 42nd St.. NYC. es 
“SPECIAL! WPE-SWL-CB-QSL cards, 3 colors, $2.50 per 
100—Free Samples, Garth, Jutland, New Jersey.” 

FAST Computer. Tells time anywhere. Instructions in- 
cluded. $1.25 P. P. Loeber, 224-T2 Wyatt, Lincoln, Ht. 
CITIZENS Band—Maximum quieting with OZCO ‘Snooz- 
er.’ Largest selling add-on squelch still only $2.00 each. 
$3.95 pair postpaid! Guaranteed. OZCO, Canaan, Con- 
necticut. . 

TV Tuners Rebuilt $9.95—Ninety Day Guarantee. Western 
Tuner Rebuilders, 4130 El Cajon Bivd., San Diego 5, 
California. ames - - a 
SAVE dollars on radio, TV-tubes, parts at less than manu- 
facturer’s cost. 100% guaranteed! No rebrands, pulls. 
Request Bargain Bulletin. United Radio, 1000-E, Newark, 
N. J. 























PRINTED Circuits, free catalog lists hundreds of circuits 
Cloud “9” Engineering, Brookdale, Calif. 


“CBER’S Enjoy better selectivity, greater sensitivity, and 
hear only the channel you tune. install our dual conver- 
sion adapter in easy-do kit form. All parts, Schematic, 
pictorial, complete. HE 20- 20A & Mark VII $15.50, with 
tubes $17.50. HE 15 & 15A, TR800 & 910, $14.95, with 
tubes $16.95. Order now! $5.00 deposit for C.0.D. Bain- 
bridge Radio, 2649 Bainbridge Ave., New York 58, N.Y. 
PRINTING. 100 Letterheads, 100 Envelopes $2.00 Post- 
paid. Nixpring, Nevada, Texas. 
CBERS—Increase sensitivity of Heathkit GW-10 by three 
“S'" units with our SK3-RF preselector. Easily wired, in- 
conspicuously installed. Complete kit, $8.99; wired 
$11.99. Holstrom Associates, P.O. Box 8640-PE, Sacra- 
mento 22, Calif. 


CITIZENS Band Clearing House, Inc. New, used and 
guaranteed transceivers and accessories. Send name and 
address for our monthly bulletin. Citizens Band Clearing 
House, Inc., 314 No. Western Ave., Peoria, Illinois. 
CANADIAN Surplus, Used and New. Equipment and 
parts. Export Prices. Thousands of items. $1.00 For Giant 
Catalogs. ETCO, Box 741, Montreal, Quebec. 


























JUST Out! New 324-page, illustrated Catalog offering 
Savings up to 50% on over 100,000 auto parts and acces- 
sories, everything to renew, rebuild, renovate '28-'31 
Model “A” Fords. All Makes (1920 to 1962 models), 
trucks, foreign and sports cars. Hollywood accessories, 
custom styling, Hi-speed Equipment. Send 25¢ for post- 
age, packing—refundable on first order. Whitney, 1919 
CC-2, Archer, Chicago 6, III. 


POLICE Radar Detector—New Low Cost Circuit—Plans 
$1.00 from Radet, P.O. Box 7432, Cleveland 30, Ohio. 


February, 1962 








10 words prepaid. Aprii issue closes February 6th. Send order and remittance to Martin Lincoln. 


MORSE Code by Sleep Teaching. Guaranteed. 4 Taped 
lessons to 18WPM; $12.95 each. Electro-Sleep, 8959 
Wonderland Ave., Hollywood 46, Calif, = 


CONVERT Any television to sensitive, big-screen oscillo- 
scope. Only minor changes required. Simple plans 
$1.95. Relco, Box 10563-C, Houston 18, Texas. 


SUPERSENSITIVE directional microphone picks up a 
whisper at great distances. Used by investigators to re- 
cord faint, distant sounds without being detected. Easily 
constructed for about $7. Step by step plans $1.95. Dee 
Company, Box 10563-F. Houston 18, Texas. 


PLANS Distance crystal set (SW record 5800 miles)—25¢. 
24 page Handbook for same—50¢. Catalog. Laboratories, 
1131-L Vatota, Redwood City, California. 


QSL’s Samples 4¢ Pearce, 192 Osborne, Danbury, Conn. 


ELECTRONIC Surplus, Great Buys! Free List. Fertik & Co.. 
9th & Tioga Sts., Phila. 40, Pa. 


“INTERCEPT a conversation 100 yards or more away. 
No hidden microphones—picks sound from air. Complete 
easy-to-assemble ‘Para-Mic’ Kit, $15.95 postpaid. As: 
sembles in minutes. Free info. other items. D'Imperio 
Sales. Lincoln Highway. Exton, Pennsylvania.”’ 


CB-QSL-SWL cards. Samples 10c. Excellent Christmas 
gifts. Include your personal picture on cards. Signal, 
Adams County, Manchester. Ohio. 


INVESTIGATORS! Do your own sound work. Write for free 
brochure of Jatest electronic equipment. WJS Electron- 
ics. 1130 N. Hightand Ave., Los Angeles 38, Calif. 


TELEPHONE Extension in your car. Answer your home 
telephone by radion from your car. Complete diagrams 
and instructions $2.00. C. Carrier Co.. 5880 Hollywood 
Bivd.. Hollywood 28, Calif. 

EAVESDROP with a pack of cigarettes. Miniature tran 
sistorized FM Radio Transmitter. Complete diagrams and 
instructions $2.00. C. Carrier Co., 5880 Hollywood Blvd.. 
Hollywood 28, Calif. 


BE A Spy. Correspondence course on wire tapping, bug: 
ging, telescopic sound pickup, recording techniques, mi- 
crophotography. and invisible photography. Lessons in 
surveillance, tailing, and use of equipment. Complete 
course $22.50. C. Carrier Co., 5880 Holtywood Bivd., 
Hollywood 28, Calif. 


TV Tape Recorder. Build your own Video Recorder. Com- 
plete correspondence course and construction details 
gee ee © Carrier Co., 5880 Hollywood Btvd., Hollywood 
28, Calif. 


JUNK Your Distributor and Voltage Regulator. Improve 
automobile mileage and performance. Construction de- 
tails for transistorized distributor and voltage regulator 
$4.75. No moving parts. DB Enterprises, 8959 Wonder: 
land Ave., Hollywood 46. Calif. 


TV Camera. Build for less than $50. Construction Details 
tee: oS Enterprises, 8959 Wonderland Ave., Hollywood 
, Calif. 


TELEPHONE Voice Switch (LS-500). Actuates automati- 
cally and unattended any tape or wire recorder. Pictorial 
installation instructions included, $23.75. Post Paid US. 
WJS_ Electronics, 1130 N. Highland Ave., Los Angeles 
38, Calif. 
POLICE Radar Detector and legal jammer. Stop before 
those radar speed traps. Easy to build for less than $10; 
used with your car radio. Complete construction details 
oe 7 Carrier Co., 5880 Hollywood Blvd., Hollywood 

' ali ’ 


CB’ers Add Cascode RF Amplifier Kit for low noise and 

increased range. 6-1l2v. fil. Shielded. Only minor modifi- 

cation. Detailed instructions. Send $5.75 Kit, $8.75 Wired 

i Sacramento Radio-Lab, Box 4662-P, Sacramento 21, 
alifornia. 


ARIZONA experimenters Surplus Electronic Components. 
Beacon Electronics 1226 S. 26th Street, Phoenix, Arizona. 


BUILD an electronic combination lock using transistor- 
ized logic circuits. For schematic and instructions send 
$1.00 to Secon Etectronic Co., Box 23, Melrose Park, 
Ilinois. 
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PERSONALIZED steel name & Number plate, 10-figure 


maximum. Black with white letters only $1.00. W. R. 
Thomas, 23 Highland Dr., N.E. Atianta 5, Ga. 


TEN Watt Novice Transmitter $9.95. K. Stoddard Co., 
Box 323, Perry, Oklahoma. 


TV Shop Billboards. Key circuit symbols, resistor, wiring 
codes, helpful time-saving hints. 10 234x614 wall-mount- 
ing billboards, assorted colors. $1.00. Millett, 5208 Long- 
ton, Cleveland 24, Ohio. _ 


$1 ELECTRONIC Sale: Buy one at the low price listed 
and get the second for onty $1 more postpaid. All items 
are new printed circuit modules complete with tubes. 
transistors, and crystals where required. Guaranteed to 
meet FCC specs. for CB. Transmitter. 5 watt. 27 mc., 
crvstal controlled. $14.99 ea., 2 for $15.99. Transmitter, 
100 mw., transistorized, 27 mc., crystal controlled, $14.99 
ea., 2 for $15.99. Receiver, 27-29 mc., transistorized Ppock- 
et size. $14.99 ea., 2 for $15.99. Converter, adapts any 
broadcast radio for 27 mc.CB, crystal controlled. $14.99 
ea., 2 for $15.99. Converter, as above but with 3 tran- 
sistors. $23.99 ea., 2 for $24.99. Signal Booster, high 
gain pentode amplifier gives 20 DB boost to weak signals 
in 27 me. band. Thousands in use. $12.99 ea., 2 for 
$13.99. No literature or catalogs available due to limited 
quantity, but all items are guaranteed to work and are 
of high quality. Vanguard Eiectronic Labs, Dept. E-2, 
190-48 99 Ave., Hoilis 23, N.Y. 


CB WPE OSL Cards, Finest Quality, Multicolor, 10¢ For 
Samples. Radio Press, Box 24, Pittstown, New Jersey. 
“TELEPHONES—Antique, Modern, French, any Model— 
Also Parts & Misc. Tetephone Equipment of all kinds— 
Price List 50¢. Delta, Box 2262, Dallas 21, Texas.” 


RADAR King plans $1.00, refundable on Kits (with assem- 
bled antenna) $19.95 and wired units, $29.95. Extra 
Antennas $4.50 each. S.X, and simultaneous band opera- 
tion. S band antenna shipped with orders. Wardell Smith, 
65 Glenwood Rd., Upper Montclair, N.J. 


TRANSISTORIZED Ignition—Save gas, tune-ups. Points. 
plugs last to 50,000-100,000 miles. Improved cold start- 
ing, high-speed performance. Special Coil—$12.50. Com- 
plete negative-ground system—$34.50. Palmer Elec- 
tronics, Carlisle, Massachusetts. 

CB-QSL-SWL cards. Samples 10¢. Include your personal 
picture on cards. No extra Cost. Signal, Adams County. 
Manchester. Ohio. 


OBSOLETE tubes—originals and 
K6PFA, 1224 Mills, Modesto. Calif. 


























adaptors—Details: 


WANTED 


TRIGGER-—W9IVJ. 
Cash. 7361 W. North, River Forest. III. 
Chicago TU 99-6429. / 
QUICKSILVER, Platinum, Silver. Gold. Ores Analyzed. 
Free Circular. Mercury Terminal, Norwood, Mass. 


We Buy Shortwave Equipment For 
Phone PR 1-8616 


HIGH-FIDELITY 


DISGUSTED with “Hi Hi-Fi Prices? Unusual discounts 
on your High Fidelity Requirements. Write Key Elec- 
tronics. 120 Liberty St.. New York 6, N. Y. Cloverdale 
8-4288. on _ = 
DON’T Buy Hi-Fi Components. Kits. Tape. Tape Record- 
ers until you get our low, low return mail quotes: “We 
Guarantee Not To Be Undersold."" Wholesale Catalog 
Free. Easy time payment plan, 10% down—up to 24 mos. 
iS pay Hi-Fidelity Center, 220 PC-E 23 St., New York 10, 
PROMPT Delivery, Lower Prices. Amplifiers, Tape Re- 
corders, Tuners, ete. No Catalogs, Individual Quotes. 
Compare. L. M. Brown Sales Corp., Dept. P, 239 E. 24 
StawN. ¥. 10. Ney: 


PRICES? The Best! Factory-Sealed Hi-Fi Components? 
Yes! Send for free catalog. Audion, 25P Oxford Road. 
Massapequa, N : oe = 
RECORDERS, Components. Free wholesale catalogue. 
Carston, 125-P East 88, N. Y. C. 28. 

















TAPE AND RECORDERS > 


SELF-Hypnosis may help you many ways. New tape or 
LP-record teaches you quickly, easily! Free literature. 
McKinley Company, Box 3038. San Bernardino, Cali- 
fornia. 
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TAPE Recorders, Hi-Fi, components, Sleep Learning 
Equipment, tapes. Unusual Values. Free Catalog. Dress- 
ner, 1523PE, Jericho Turnpike. New Hyde Park, N. Y. 


RENT Stereo Tapes—over 2,000 different—all major la- 
bels—free catalog. Stereo—Parti. 811-G Centinela Ave.. 
Inglewood 3. California. 


SAVE 30% Stereo music on tape. Free bargain catalog/ 
blank tape/recorders/Norelco speakers. Saxitone, 1776 
Columbia Road, Washington, D.C. 








REPAIRS AND SERVICING 


QUALITY Electronic Kit or Custom Construction by Quali- 
ec Technicians. Write Elcon, P.O. Box 271, Ft. Wayne, 
ndiana. 


ELECTRONIC kits wired and tested. Write for free esti- 
mate. Naczas Kit Service, 18 Wolfe Street, Manchester, 
New Hampshire. 


RADIO and Electronics Kits wired and tested. VHF and 
UHF antennas built to your specs. Estimates on request. 
Tri Acre Electronics. East Pine Street, Plaistow, N.H. 


GOVERNMENT 
SURPLUS 


JEEPS $278, Airplanes $159, Boats $7.88. generators 
$2.68, typewriters $8.79, are typical government surplus 
sale prices. Buy 10,001 items wholesale, direct. Full de- 
tails, 627 locations, procedure only $1.00. Surplus, Box 
789-C9Z, York, Penna. 


NEW electronics surplus. Free catalog on request. JRB 
Surplus Sales Co., P.O. Box E. Pismo Beach. California. 
“GOVERNMENT Surplus, Radios, Jeeps, Walkie-Talkies. 
Boats, Binoculars, Etc. Buy Direct. Send for ‘Depot 


Locations & Procedures’—50¢. Satisfaction Guaranteed. 
Delta— Box 2262. Dallas 21. Texas.”’ 














PATENTS 


PATENT Searches, $6.00. For free Information Record, 
and ‘‘Information inventor's Need, write: Miss Heyward, 
1029 Vermont Avenue NW, Washington 5, D. C. 


PROFESSIONAL Searches of the Patent Office. Depend- 
able—Reliable. $6.00 including airmail report and related 
patents. For Free protection forms and Patent Informa: 
tion write—Trans-World Patent Service, 500 E Walker 
Building, Washington 5, D.C. 


PATENT Searches including full airmail report and 
closest patent copies. $6.00. Quality searches expertly 
administered. Free protection forms and Patent Informa- 
tion. Write Professional Patent Office Search Bureau, 
709 E Albee Building. Washington 5, D.C. 

INVENTORS! Searches of the Patent Office Administered 
Professionally, $6.00 including airmail comprehensive 
report and related patent copies. For Free Information 
Protection Forms, Patent Information, Dependable Serv- 
ice, Write Washington Patent Office Search Bureau, E, 
1426 G Street. N.W.. Washington 5, D.C. 


U.S. Patent Office Searches. Patent Development of Elec- 
tronics. Electrical and Electro-mechanical inventions. 
Send for Free Protection ‘‘Invention Certificates" and 
“Invention Information.” George Spector, Licensed Pro- 





fessional Patent Engineer—U.S. Patent Office Former 
Examiner, 3615 Woolworth Building, 233 Broadway, 
New York. 


INVENTIONS WANTED 


INVENTIONS wanted. Patented: unpatented. Global Mar- 
keting Service. 2420-P 77th. Oakland 5. Calif. 


INVENTIONS Wanted for immediate promotion! Pat- 
ented. unpatented. Outright cash; royalties! Casco, Dept. 
BB, Mills Building, Washington 6, D, C. 


PHOTOGRAPHY-FILM, 
EQUIPMENT, SERVICES 


SCIENCE Bargains—Request Free Giant Catalog “CJ” 
—144 pages—Astronomical Telescopes, Microscopes, 
Lenses, Binoculars, Kits, Parts. War surplus bargains. 
Edmund Scientific Co., Barrington, New Jersey. 


Always say you saw it in—POPULAR ELECTRONICS 


INSTRUCTION 


EARN $150 Week Mechanical, Electronics Drafting. Send 
$2. First Lesson, $25 Complete Home Study Course. 
Prior, Inc., 23-09 169th Street, Whitestone 57, New York. 


BEGINNERS. Radio Electronics Explained Simply. Clear. 
Basic. Plans. 24 Pages. Send $1. Transspace Laboratory, 
Box 111, Princeton Junction, New Jersey. 


LEARN While Asleep, hypnotize with your recorder, pho- 
nograph. Astonishing details, sensational catalog free! 
Sleep-Learning Association, Box 24-ZD, Olympia. Wash- 
ington. 





STAMPS AND COINS 


GIGANTIC Collection Free! Includes triangles, early 
United States, animals, commemoratives, British Colo- 
nies, high value pictorials, etc. Complete collection plus 
big illustrated magazine all free. Send 5¢ for postage. 
Gray Stamp Company, Dept. Z2, Toronto, Canada. 


FOR Sale—Newfoundland Stamps! 100 Fine Newfound- 
land Stamps—$1.00. 100 al! different—$3.50. Harry 
Phillips Sales, Bonavista-2S, Nfld, Canada. 


FREE! North America Plus 87 Foreign Flag Stamps. Big 
valuable collection of all-different, genuine stamps from 
Greenland (North Pole), St. Pierre, Newfoundland, Can- 
ada—picturing Eskimos, Indians, scarce 1867 Confedera- 
tion, Northern Territories, Nova Scotia. United Nations. 
U.S.—Ancient 19th Century; first Ship & Plane; rare 
Whooping Crane; Pony Express; etc. Also, complete set 
Colonial & Civil War Commemoratives. Plus colorful flag 
stamps of 87 foreign countries. Extra! Big Bargain cat- 
alog. Approvals. Send 10¢ for mailing. Kenmore, Milford 
EF-305, New Hamp. 


200 Different U.S. Stamps $1.00 Approvals included. 
Shelron, Box 907-3, New York 8. N.Y. 


TOPS! Fascinating coin collection from Cameroons, For- 
mosa, Vatican, etc. and foreign banknote. Catalog Price 
over $1.50! Only 10¢ with exciting coin approvals! Little- 
ton Coin Company, Littleton T-12, New Hampshire. 























BOOKS 


BOOKS—AIl 15¢, 2000 titles, all subjects, catalog free. 
Cosma, Clayton, Ga. 


CANADIAN Amateurs! Fourth edition of Radio Amateur 
Licensing Handbook, by Jim Kitchin. now on sale. 
Authoritative, complete, concise. A “Must” for all experi- 
menters. At yOur radio supply. bookstore, or the pub- 
lishers, Radiotelephone Directories Ltd., 119 West 
Pender. Vancouver, Canada. $2.00 per copy. 





PLASTICS 


NEW Liquid Casting Plastic, clear. colors. Embed real 
flowers, butterflies, photos, coins. Send 25c for two hand- 
books “‘How to Cast Liquid Plastics’’ and ‘‘How to Make 
Extra Money at Home.” Castolite, Dept. A-108, Wood- 
stock, Illinois. 


MUSIC 


ACCORDIONS, Chord Organs, Guitars! Buy direct—save 
to Y%. Famous makes. Free home trial. Easy terms. 
Trades. Free catalogs. Mention Instrument. International 
Music Mart, Dept. PE. 2003 Chicago Avenue, Chicago 22. 


EDUCATIONAL 
OPPORTUNITIES 


ENGINEERING Education for the Space Age. Northrop 
Institute of Technology is a privately endowed, nonprofit 
college of engineering offering a complete Bachelor of 
Science Degree Program and Two-Year accredited tech: 
nical institute curricula. Students from 50 states, many 
foreign countries. Outstandingly successful graduates 
employed in aeronautics, electronics, and space tech- 
nology. Write today for catalog—no obligation. Northrop 
Institute of Technology, 1179 West Arbor Vitae Street, 
Inglewood 1, California. 


DETECTIVE Profession. Home Study. Lapel pin, Certifi- 
cate, Future. Box 41197-AG, Los Angeles 41, Calif. 





LEATHERCRAFT 


FREE ‘Do-It-Yourself’ Leathercraft Catalog. Tandy 
Leather Company, Box 791-B44, Fort Worth, Texas. 


EMPLOYMENT 
INFORMATION 


HIGH Paying Jobs in Foreign Lands! Send $2.00 for com- 
plete scoop! Foreign Opportunities, Box 172, Columbus 
16, Ohio. 


EARN Extra money selling advertising book matches. 
Free samples furnished. Matchcorp, Dept. MD-12, Chi- 
Cago 32, Illinois. 


' BUSINESS OPPORTUNITIES 


BUY Direct from _ factories. Appliances, cameras, 
watches! Free details! Cam Co., 436 PE Bloomfield Ave., 
Verona, N. J. ; 
VENDING Machines—No Selling. Operate a route of coin 
machines and earn amazing profits. 32-page catalog 
free. Parkway Machine Corporation, Dept. 12, 715 Ensor 
St., Baltimore 2, Md. 
ELECTROPLATING equipment and supplies. All types for 
home work shops. Free Catalog. HBS Equipment Divi- 
sion, 3445 Union Pacific, Los Angeles 23, Calif. 

MAKE $25-$50 Week, clipping newspaper items for pub- 
lishers. Some clippings worth $5.00 each. Particulars 
free. National, 81-EG, Knickerbocker Station, New York 
City. - . : 

FREE Book ‘‘990 Successful, Little-Known Businesses.” 
Work home! Piymouth—455R, Brooklyn 4, New York. 


SECOND Income From Oil Can End Your Toil! Free Book 
And Oilfield Maps! National Petroleum, Panamerican 
Bldg.—ZD, Miami 32, Florida. — ee fot ee 
MAILMAN Brings us $150 Daily. Operate Home Mail 
Order Business. Write Publicity, Box 727ZE, Kalamazoo, 
Michigan. 2 eS | 
EARN $3.00 hour—home sparetime. Easy Pump Lamps 
assembling, No canvassing. Write: Ougor, Caldwell 15, 
Arkansas. eae has 
MAKE Money Making Leathergoods 1148 Ideas, Free in- 
formation. Tandy Leather Co., Box 791-G2, Fort Worth, 
Texas. 


FREE Book ‘‘711 Bizarre, Successful Ventures.” How | 
retired. Work home! Haylings-MP, Carlsbad, Calif, 


HOME Typing. Excellent pay. Details $1 (refundable). 
Nationalco, Southmountain. Miliburn 51, New Jersey. 
| MADE $40,000.00 Year by Mailorder! Helped others 
make money! Start with $10.00—Free Proof. Torrey, Box 
3566-N, Oklahoma City 6, Oklahoma. 


BiG Money—Operate own fix-it shop. Service household 
appliances, motors. mowers, saws. skates. etc. Free 
book. Christy Trades School, A-114, 3214 W. Lawrence, 
Chicago 25. 


MISCELLANEOUS 






































INDEPENDENT Thinkers—investigate Humanism! Write 





American Humanist Association, Dept. PE, Yellow 
Springs. Ohio. | ee ; 
2/00 NOVELTIES, Tricks, jokes, science, hobbies. 


World’s biggest gadget catalog 10¢. Johnson-Smith, 


D529. Detroit 7. 


WRITERS!—Free list of top-notch USA markets for short 
Stories, articles, books and plays. Write for your free 
copy today! Literary Agent Mead, 915 Broadway, N.Y. 10. 


PRINTING Presses; type, Supplies. Lists 4¢. Turnbough 
Service, Mechanicsburg, Pa. oo <1 7 

“GIANT Arms.” Dr. Young’s, D.C. Revolutionary dis- 
covery. $2. Satisfaction or refund. Gaucho, Box 9309-E8, 
Chicago 90. 


“HYPNOTIZE ... 
stage. Satisfaction—or 
9309-E8, Chicago 90. 


SEND me your name and I'll tell you about a method 
that lets you take giant bass out of waters that other 
folks say are “‘fished out’. Facts free, Write Eric W. Fare, 
Highland Park 72, Illinois. 


PERSONALIZED steel name & Number plate, 10 figure 
maximum. Biack with white letters only $1.00. W. R. 
Thomas, 23 Highland Dr., N.E.. Atlanta 5, Ga. 




















One word... One fingersnap,”’ on 
refund. $2. Hypnomaster, Box 











Qty. Type Price an Type Price | Qty. Type 
024 79} 50Q8 84] 6BN6 
__1AX2 62] 5C€75" .72|__ 6B Q6 
_1B3 79} 5EA8 80} 6BQ7 
1DN5  .55/  5eU8 80] 6BS8 
163" 79] 516 68 | 6BU8 
Saas 99" 79|_ 578 81 | 6BX7 
1K3* 79 5U4 60} 6BY5 
ARS 62| _5U8 81 6BY6 
__ 184 59 5v3 90 | _6BY8 
185 51 | 5¥6 56} 6BZ6 
114 58| 5X8 78 | 6B27 
14 57 5Y3 46 | 6BZ8 
1U5 50 BA8G 1.20! _6C4 
__1X2B  .82|__ 6AB4 = .46.|___ 6CB6 
__2AF4 96 BAC? .96|  6CD6 
__2BN4 64] GAF3 73} _6CE5* 
mata mr rm ea nr SM eA 
__2EN5* .45|  6AF4 = 97 | ___ 6CF6 
_3AL5 «42: |_ 6AG5 =-68 |_—s6CG7 
_3AU6 51]. GAH4 81] 6CG8 
__3AV6 .41!__6AHG .99| 6CK4* 
___3BA6 51 | GAK5  .95|_ 6CL8 
_3BC5 54 GAL5 47. | __ 6CM6 
_3BE6 .52/_6AM8 ~~ .78 6CM7 
3BN6 76 6AQ5 53]  6CM8* 
3BU8 .78| 6AR5 55 | 6CN7 
3BY6 55] 6AS5 60 6CQ8 
3B276 4 «©6.55 |. 6AS6 ~—«.80 6CRE 
3CB6 «=—si«d54|_GAT6~—«CSB 6CS6 
3CS6  .52|___6AT8  .79| 6CS7 
_3D64* 85 6AU4 82)  6CU5 
3DK6* 60) 6AU6 .52] 6CU6 
3076 = 50 6AU7~—- 61 6CY5" 
304 63} 6AU8 87] C6Y? 
305 80 BAVE =. .41. | __ 6DA4* 
384 61 6BAW8 .90|  6DB5 
34 58|  6AX4 66]  6DB6 
4BQ7 1.01 BAXS 74 6DE6 
___4B277 96| 6AX7 .64| 6DG6 
__4B278 1.10 BAX8* 92] 6DK6 
-4CS6 61 6BAG6 50] 6DN6 
4076.55 6BA8 .88|  6DQ6 
SAM8 ~~ .79 6BC5 61)  6DT6 
5AN8 —-.86 6BC7 .94| 6DT8* 
_5AQ5  .52|. 6BC8  .97]  6EA8 
__5AS8* .86|  6BD5 1.25] 6EB5* 
__SAT8 80!  6BE6 55)  6EB8 
_5AV8 = 1.01 6BF5  .90| _6EM5* 
_5BC8 .79|_ 6BF6  .44] 6EM7 
5BE8 —«.83 6BG6 1.66|  _6EU8 
5BK7  .82|  G6BH6 .65| 6EW6 
_5BQ7 ~~ 97 6BH8 .87|_ GEY6* 
_5BR8 .79|  6BJ6 62 6F5GT 
__5BT8* 83| 6B)? .79)  6FEB8 
~5ce68 76|_6BK7 .85|__ 6GH8 
_5CL8 .76; 6BL7 1.00] 6GK6* 
__5CM8* .90|  6BN4 57 6GN8* 


Price 
14 
1.05 
1.00 
90 
70 
1.02 
VAs 
54 
.66 
55 
1.01 
1.09 
43 
55 
1.42 
57 


61 
abd 
70 
aa 
.64 
.66 
.90 
65 
84 
a1 
coy 
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BUY DIRECT. 
FROM RAD-TEL 


NOW! 


Over 458 Types 


AUp to 75% OFF! 


Save on Rad-Tel’s Quality 


BRAND NEW TUBES 


1-Year Guarantee 
1-Day Service 
. Servicemen: 


New Tube Types effered by Rad-Tel 
are marked with an asterisk. 


[J Send For Free Trouble Shooting 
Guide and New Tube & Parts Catalog 
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57 ERAD-TEL’S HI-F! IMPORTS s 


35 |Designed especially for Hi-Fi and Stereo §- 


35 | 
80 | 
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it New Tube Types Offered by Rad-Tel* I 
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55 CHAMBERS ST NEWARK 5 NEW JERSEY 


Foreign 


ECC-81 
ECC-82 
ECC-83 
E1-84 
EZ-81 


Replaces 


12AT7 
12AU7 
12AX7 
6BQ5 
6CA4 


Rad-Tel Price hy 


Qty. Type Price | Qty. Type Price | Qty. Type Price 
GHE 98) 12AQ5 60) 1238 84 
—6)5GT 51] 12AT6 ~ .43 12K5 65 
__6)6 67 1ZAl) £76) 12ZL6 -58 
__6K6 63 12AU6— 51 A2SA7 ~—.92 
___6L6 1.06}. .12AU7 __.60 12SF7 ~—-.69 
6N7 .98 A2AV6 41, 12SH7  .49 

_ 684 SUR 12av7 =. 128)7 ~—-.67 
__6SA7GT .76}_12AX4 67 12SK7—.74 
__68676T .41 _12AX7 63 12SL7—-.80 
__6SH7GT .49| 12AY7 1.44} 12SN7 67 
__68)7 88] 12AZ27 —.86 128Q7 =.78 
__6SK7GT .74]_12B4 .63 12U7 62 
__6SL76T .80] 12BA7 84 12V6 53 
—6SN7GT .65| 12BD6 ~~ .50 12W6 69 
___6$Q7 13 |_12BE6 .53 | ___12X4 .38 
___6T4 99|_ 12BF6 .44 T7AX4 67 
=e 85 |__12BH7.77 17BQ6 1.09 
83 ___12BK5 1.00 17006 1.06 

= BVEGT 54) 12BL6 56 17W6~—s«.70 
__6W4 60) 12BQ6 1.06 18FW6* .49 
__6W6 7 A2BR7 74 A8FX6* 53 
6X4 39 12BV7_ —-.78 18FY6* .50 

— 6X56T 53, 12BY7 .77 19AU4 83 
6X8 80 12B27—.78 J9BG6 1.39 
7A8 66:).-——1265 56 1908 =-:1.14 
7AUT 61] 12CN5 56 19T8 .80 
7B6 69 _12CR6 = .54 21EX6 1.49 
AEYS™ 8 73 12CU5 ~——.58 25AV5 ~—«.83 
TF8 90 12CU6 1.06 25AX4 ~—«.70 
INT 90 12CX6 54 25BK5__—«.91 
787 1.01 12D4* ~=.69 25BQ6 1.11 
1¥4 69 12DB5 .69 2505 we 
8AU8 83 12DE8 = .75 25CA5 ~~ .59 
BAW8 = .93 12DL8 = .85 25CD6 1.44 
8BQ5 .60 12DQ6 1.04 25CU6 1.11 
8CG7 .62 12087 —.79 25DN6 1.42 
8CM7 ~—Ss«B 12DT5* .76 25EH5 ~=-.55 
8CN7 97 12017” .79.)— 2516 OT 
8CS7 14 12DT8* .79 25W4 __—.68 
8CX8 93 | 12DU7 1.01 -32E15,. .55 
8EB8 94 12DW8* 89 32L7 .90 
8SN7 66 12026 = ©.56 35B5 .60 
SCL8 19 12ED5 .69 35C5 51 
Cy? 8645 12EG6 54 35L6 OT 
12A4 60} 12EK6 = .56 35W4 ~~ .42 
_12AB5 «55 12EL6 ~=—-.50 3525 .60 
12AC6 49 12EM6 .79 36AM3* .36 
12AD6 =.57 | _ 12EN6— .78 50B5 60 
AZAEG = .43. 5. 12E7G5 «= 53 50C5 53 
12AE7 .94} 12F8 .66 50EH5 ~~ .55. 
J2AF3 .73)___12FA6 ~=—-«.79 50L6 61 
12AF6 49 A2FM6— .43 TOL7 97 
—12AJ6 = .46 12FR8 =. 7025 69 
AZALS 45) 12FX6 = 85 807 70 
12AL8 =64.95|  126C6 1.06 1172361 








Popular New Tube Types Offered by Rad-Tel* 


TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add $1 
handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 ib. Subject 


PRINTED IN U.S.A. 


Always say you sow it in—POPULAR ELECTRONICS 


to prior sale. No COD’s outside continental USA. 


are 





write for free brochure 


$189.50 
Slightly higher west of Rockies 


w 
GG™I. eectronies 


Consider this situation , 





- . You own the exciting new Courier 1. You’re 


transceiving on Channel 15 from your second floor den. Next door, a CB 
friend is working his set on Channel 14 with another party. Image re- 


sponse? Ghosting? .. . 


Never with Courier 1! It’s truly selective, has 


maximum adjacent channel rejection and drift-free receiving! Now, check 


these other exclusive Courier 1 features .. 


TRIPLE CONVERSION 

12 CHANNEL TRANSMITTING 
UNITIZED CHASSIS, HAND-WIRED 
BUILT-IN NOISE LIMITER & SQUELCH 
ELECTRONIC SWITCHING (no relays) 


* CADMIUM PLATED FOR MARINE USE 


. see for yourself: 


FULLY MODULATED (100°) 
BUILT-IN ''S" & “RE METER 

LOWEST NOISE FRONT END (NUVISTOR) 
MOBILE OR BASE (117 V AND 12 ¥) 
ENTIRE UNIT SLIDES OUT ON TRACKS 
GCVER 3 WATTS OUTPUT 


communications, inc. 325 no. macquesten pkwy, mt. vernon, n. y. 








ALL THIS WITH 
NEW TARZIAN STEREO TAPE OFFER 


* TRIPLE TREAT SPECIAL 


soma ccammtaasaens 
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YOU GET 


* Original Broadway arrangements of 13 top tunes 
from both “Gigi” and ‘““My Fair Lady,”’ re-creating the sparkle of opening night 
for thirty entertaining minutes 


% PLUS “Silk Satin and Strings,” a half-hour of all- 
time favorites including “‘Blues in the Night,” ‘Holiday for Strings,’ and ten more 
memorable melodies...two current catalog albums (Concertapes No. 4T-4001, 
$7.95, and No. 4T-3006, $6.95) combined on one hour-long Tarzian Tape to give 
you a $14.90 value 


%& PLUS a full 7-inch reel of blank Tarzian Tape, fac- 
tory-sealed in protective plastic and quality-guaranteed. 


This entire ‘‘Triple Treat’’ package is now available at leading tape dealers 
for only the price of two reels of blank Tarzian Tape and $1.49. 


Here is music for pleasurable listening, imaginatively interpreted by Caesar 
Giovannini and the Radiant Velvet Orchestra in true stereo sound. This is current 
catalog music, available now at a price far below the retail cost—combined on 
one professional-quality Tarzian Tape to provide a full hour of entertainment. 


As you listen, your ears will detect a wide frequency response and dynamic 
range; a smoothness and clarity of sound unusual even in high-fidelity stereo 
tapes. That’s when you should unwrap the blank reel of Tarzian Tape. Use this 
tape to record a special FM program, or several favorite records. We’ll bet that 
the playback will reveal the same depth and realism that you enjoyed on the 
studio-produced tape. 


Hard to believe? That’s exactly why we are making this special offer. More 
surely than anything we can say, your ears can prove to you that Tarzian Tape 
does indeed make possible a new fidelity in sound reproduction, in your home 
as in the professional studio. 

Try it. Visit your favorite tape dealer today and get your “Triple Treat” 
package from Tarzian. Spread the fun...get several packs for Christmas giving. 


SARKES TARZIAN, INC. 


 World’s Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast 
B Equipment « Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices 


MAGNETIC TAPE DIVISION ¢ BLOOMINGTON, INDIANA 
Export: Ad Auriema, inc., N.Y. © tn Canada, Cross Canada Electronics, Waterloo, Ont. 





